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JAMES YOUNG, FOUNDER OF THE PAEAFFIN OIL 
INDUSTRY. 

" It would certainly be esteemed one of the greatest dis- 
coveries of the age if any one could succeed in condensing 
coal gas into a white dry solid odorless substance, portable, 
and capable of being placed upon a candlestick or burned in 
a lamp," says Liebig in his " Familiar Letters on Chemis- 
try," dated 1843. Seven years later James Young, the sub- 
ject of the accompanying portrait, completed a lougseriesof 
experiments with the successful extraction of paraffin from 
Boghead coal, and then, patenting his discovery, opened to the 
world a great and growing industry. 

Mr. Young began life as a 
joiner, learning his trade in 
his father's shop. His spare 
time, however, was devoted 
to the study of chemistry 
and he eventually adopted 
that profession, becoming at 
first assistant to Professor 
Graham in the London Uni- 
versity, and subsequently 
manager of Muspratt's and 
after wards of Tennan t's chem- 
ical works. In 1848 he re- 
signed his position in order to 
embark in the manufacture 
of lubricating and burning 
oil from petroleum ; but as 
his spring became exhausted, 
he began a series of investi- 
gations in order to find an ar- 
tificial substitute for the na- 
tural oil. 

From his own internal con- 
sciousness Mr. Young evolved 
the conclusion that petro- 
leum, or its substitute, might, 
be produced by the action of 
heat on tlv coal, the va- 
por going up into the sand- 
stone to be condensed. The 
ultimate result of his re- 
searches was that, out of a 
cannel that came to be mixed 
with the soda ash for making 
the alkali, lie got a quantity 
of liquid that contained par- 
affin. » 

Patenting ' his discovery, 
Mr. Young, with ten others, 
established works for the 
manufacture of paraffin at 
Bathgate. Scotland, in thfa 
center of the Torbane Hill 
coal field, a district peculiar- 
ly rich in cannel, and began 
the manufacture of which he 
is thu founder. 

Couniencing with the raw 
material, which is principally 
a stone of slaty texture and 
a dusky brown color, wemay 
expla'n that shale pits are 
generally worked in juxtapo- 
sition with the crude oil ma- 
nufactories. The shale pits 
vary in depth from twenty to 
"arty fathoms. The best qua- 
lity is that which, when cut 
with a knife, does not splin- 
ter, but gives off a continu- 
ous shaving, such as would 
be got from a piece of soap 
or wax. On reaching the pit 



veyed to the condensers, which, as a rule, are similar to those 
used in gas works. As it passes through the condensers, the 
vapor is reduced to a liquid form, in which state it is run off 
into reservoirs, some of which contain as many as 100,000 
gallons. 

On leaving an apparatus called a separator, in which the 
two components of oil and water are parted from each other, 
the process of puri6cation commences by a second distilla- 
tion. The dark green fluid called crude oil, which at this 
stage has an appearance not unlike natural rock oil or petro- 
leum, is now pumped into large iron pans, where it is boiled 
to dryness. In this way the hydrocarbons are once more 
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bank, the shale is tumbled into a crusher, in passing through 
which it is ground to pieces, sufficiently small to pass easily 
down the retorts. The more common retort is a flattened 
cylinder of cast iron, about twelve feet long, which contracts 
towards the ends, both of which are open, and its lower end 
dips two or three inches into a shallow pan filled with water. 
After the retort has been filled with broken shale, the fur- 
nace is brought into operation, so as to raise its middle zone 
to a low red heat. The process of distillation then goes on 
continuously. At a temperature of 300°, the hydrocarbons 
contained in the shale are given off in the shape of gas, 
which is, to a large extent, condensihle. At most of the crude 
oil works, the incondensible vapor is collected in a gas hold- 
i-, and used for lighting the workshops. The oil obtained 
from the decomposition of the coals, having assumed the 
form of vapor, is collected in a large main having connec- 
tions with the retorts. Through this main the vapor is con- 



YOUNG, FOUNDER OF THE PARAFFIN OIL INDUSTRY 

driven off in the form of gas, which, when condensed, yields 
an oil still rather green in color, but much thinner, lighter 
and purer than before. The oil in this state is taken to a set 
of closed vessels, where it undergoes a sort of scouring pro- 
cess, by being stirred up wi£^, sulphuric acid. Run off into 
a settler, still further purified, it rises to the top, where a 
black tar, formed by the combination of sulphuric acid with 
various impurities, subsides to the bottom. Being again si- 
milarly treated with caustic soda, the oil is still further re- 
fined, previous to being passed on by pumps to undergo a 
third distillation, which is pursued with vitriol and soda, 
until it becomes a thin, light, and perfectly colorless fluid. 
This is paraffin oil. 

Solid paraffin is obtained from the thicker and heavier oil, 
of which about twenty gallons are evolved from every hun- 
dred gallons of crude oil put through the refining process. 
The solid paraffin is made by the application of a refrigera- 



ting machine. The air thus refrigerated is brought to be ar 
on a stream of brine, which it converts into a freezing mix- 
ture, thus enabling solid paraffin to be produced in the hot- 
test summer weather. Remaining in solution at a tempera- 
ture of 60°, paraffin coagulates into the solid form when the 
temperature is reduced to 32°. Crude solid paraffin is now 
worth from $159 to $175 per tun in England. Paraffin can- 
dles, from which a clear, lustrous, and perfectly odorless 
light is obtained, are made at most of the principal Scotch 
oil works. 

In addition to the Bathgate works, Mr. Young also pro- 
jected the Addiewell works, on a very extensive scale. The 

land leased for their require- 
ments extended to some three 
or four thousand acres, all 
containing shale and other 
minerals; while some forty 
acres were set apart for the 
site of the works. The re- 
tort sheds are upwards of 200 
yards in length, and each 
shed contains a double row 
of retorts. There are alto- 
gether close on 400 retorts at 
these works. This represents 
a capacity for distilling over 
3,000 tuns of shale per week, 
and producing 120,000 gallons 
of crude oil, yielding 50,000 
to 60,000 gallons of burning 
oil, in addition to about 12 
tuns of refined paraffin, and 
a large quantity of lubrica- 
ting oil. To accomplish these 
results, the appliances are 
necessarily on a large scale. 
The heavy vapors are collect- 
ed in two underground tanks, 
each capable of containing 
12,000 gallons. Any vapor 
which does not liquefy in the 
condensing main is passed 
through a four inch cast iron 
tubular condenser, which is 
made up of 1,300 nine feet 
lengths, or a course of nearly 
two and a quarter miles! Fcr 
the purposes of distillation 
upwards of twenty 2,000 gal 
Ion stills, made of malleable 
iron, are erected. There is a 
similarly large number of re 
fining stills, each capable of 
containing 4,000 gallons. A 
number of immense store 
tanks, each capable of con- 
taining 15,000 gallons, are fit- 
ted up contiguous to the re- 
fining kilns, being so situated 
that they can collect the oil 
as it passes from one stage of 
the refining operations to an- 
other. The building in which 
the various oils are subjected 
to chemical treatment is. four 
hundred feet in length and 
eighty feet wide. It has two 
fireproof gables, cutting off 
in the center the engine house 
from which the machinery is 
actuated. Underneath the 
roof of the building there are 
altogether upwards of a hun- 
dred large cast iron vessels, 
with a capacity varying from 
3,000 to 500 gallons. Upwards of 1,000 hands are employed 
at Addiewell, and in the shale pits adjoining over 500 miners 
are at work. One and a quarter million cubic feet of gas 
are produced at the works daily. The Addiewell shale yields 
from thirty to forty gallons of crude oil per tun, of the spe- 
cific gravity of 0-870. 

Within the comparatively short space of twenty years, 
the mineral oil trpde has attained such a magnitude that it 
gives employment to over 7,000 workmen, who earn weekly 
something like $50,000 in wages. At the present time about 
800,000 tuns of shale oil are annually distilled, producing 
nearly 30,000, 000 gallons of crude oil, while the quantity of 
refined burning oil obtained from the crude product is close 
upon 12,000,000 gallons per annum, in addition to solid pa- 
raffin, naphtha, and other chemical products. 

Of Mr. Young's more personal history we have left our 
selves little room to speak ; but this is the less to be regret- 
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ted, as his has been essentially a scientific career. For a 
number of years past he has held the office of President 
of the Andersonian University, in Glasgow. Surround- 
ed by the members of his own family and by those of his 
lamented friend Livingstone — for he has really been in loco 
parentis to the children of the African traveler — Mr. Young, 
for whose portrait we are indebted to the Practical Maga- 
zine, now spends the great bulk of his time at his beautiful 
estate of Kelly, near Greenock, Scotland, or at his no less 
fine and romantic estate of Durris in Aberdeenshire. But 
he also mixes to somelittle extent in public life, contributing 
liberally to all movements of a patriotic or charitable char- 
acter, anil aiding by every means within his power the pro- 
gress of scientific knowledge. 
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VELOCITY OF NERVOUS IMPULSES. 

In his suggsstive lecture on the sun, our English visitor, 
Mr. R. A. Proctor, makes use of several striking illustrations 
to give an idea of the immense distance between us and our 
great luminary. One of these supposes an infant with an 
arm of the inconvenient length of ninety- one millions of 
miles, who should stretch forth his hand and touch the sun. 
Naturally the darling would have his finger burnt; but, so 
slow is the transmission of feeling, he would have to wait 
until he was a hundred and thirty-five years old before he 
could be conscious of the fact. In this estimate Mr. Proc- 
tor evidently adopts the rate of nerve motion obtained some 
twenty years ago by the observations of Dr. Hirsch — that is, 
about one hundred and eleven feet a second. The later and 
more elaborate researches of Dr. Schleske show a rapidity of 
conduction by the sensory nerves of about ninety -seven feet 
a second, which would require our sunhurnt infant to wait 
some years longer before discovering his indiscretion. If he 
trusted his sight in the matter, he might become aware of 
the danger of his distant member in the short space of eight 
minutes, so much more rapid is the speed of light than the 
movement of feeling along the nerves. The passage of vol 
ition along the motor nerves appears to be still slower ; so 
that upwards of a century and a half, perhaps, might elapse 
before the mental order to withdraw the finger could be car- 
ried out. 

However slow the rate of nervous movement may be, as 
compared with the velocity of light or the still fleeter mo- 
tion of electricity, it is nevertheless so rapid that until quite 
recently it was thought to be immeasurable, within the lim- 
ited range in which our observation of it is possible. The 
most widely separated points in the course of any nerve 
allow but a few feet of difference at best for timing the 
periods of sensation or volition ; and the nervous impulse 
travels so quickly that such small distances would seem to 
be wholly annihilated. To our consciousness a prick on the 
great toe is discovered as promptly as one on the cheek ; and 
it is only by the intervention of the most delicate and in- 
genious of mechanical contrivances that the difference in 
time is made apparent. 

The first step toward making the solution of this interest- 
ing problem possible was taken in the antiphysiological art 
of gunnery. In the development of that art, it became 
necessary to measure the speed of projectiles, both in the 
gun and during the several stages of their flight. For this 
purpose Pouillet's chronoscope was devised, by means of 
which an electric current was made to indicate the duration 
of the most rapidly transient processes. Thus the passage 
of a bullet along the barrel of a gun was found to occupy 
the hundred and fiftieth part of a second. It quickly oc- 
curred to Helmholtz that here, possibly, was a means of meas- 
uring the speed of nervous action. His application of the 



method was too complex for description in this place ; it was, 
however, so trustworthy as to leave no doubt of the practi- 
cal accuracy of its results. His object was to measure the 
intervals of time, if there were any, between the excitation 
of a nerve at two different points and the corresponding 
contractions of the muscle. The difference between such 
intervals would, of course, be the time required for the 
passage of the nervous impulse over the space between the 
two points of excitation. Experimenting with the leg of a 
frog, two sets of observations were obtained, differing from 
each other by a small but constant quantity. For the more 
distant point of excitation, a measurable fraction of a second 
longer was uniformly required to make the muscle contract. 
The difference of distance being exactly measured, the rate 
of propagation of the nervous impulse was easily calcu- 
lated. Instead of rivaling the velocity of electricity, as had 
hitherto been supposed, the rapidity of conduction in the 
motor nerves of the frog was found to be no more than 
eighty five feet a second. All this was as early as 1851. To 
test the accuracy of the result thus obtained, Professor 
Helmholtz devised another and more simple apparatus, 
which he called a myographicon. In this the contracting 
muscle was made to directly register the beginning and suc- 
cessive stages of the contraction by means of a style work- 
ing against a rotating cylinder. This confirmed the general 
correctness of the estimate obtained with Pouillet's appar- 
atus, the rate demonstrated being a little over 89 feet a sec- 
ond. 

Various improvements of the myographicon were soon 
suggested by Du Bois Raymond and others, whose observa- 
tions, while differing slightly in result, were not conflicting 
with previous results, due allowance being made for tem- 
perature and other disturbing conditions. The maximum 
rate obtained by the last named observer was 30 meters a 
second, or 984 feet. This was the estimate on which he 
based his widely quoted illustration of the harpooned 
whale. If one of these sea monsters, a hundred feet long, 
were struck in the tail, he said it would take a full second 
before the sense of pain could reach the victim's brain ; and, 
omitting the time necessary for perception and volition, 
another second must pass before an order could be tel- 
egraphed to the tail to retaliate by upsetting theharpooner's 
boat. 

In all the experiments on motor nerves thus far, the leg 
of a frog had been used. In 1867, Baxt and Helmholtz ap- 
plied the test to man, usiDg an improvement of the myo- 
graphicon suggested by Du Bois Raymond. The result gave 
the rate of conduction for the motor nerves of man, corres- 
ponding to that already obtained by Hirsch for the sensory 
nerves. A very careful series of experiments by the same 
observers, in the summer of 1869, showed a mean rapidity 
for the motor nerves in man very much greater, or about 
254 feet a second. But this by no means invalidated the 
result already obtained, since, as Helmholtz had shown, the 
rate varies greatly with temperature, being not more than 
one tenth as great at 32° as at 60° or 70°. 

More recently it has been established by Dr. Munck that 
the velocity of nervous impulses is different in different 
nerves, and in different paits of the same nerves, the rapid 
ity increasing as the termination of the nerve is approached, 
and by Marey's observation, that fatigue of the muscles has 
the effect of seriously reducing the rate of nervous conduc- 
tion ; while Wittich has found that the rate is in some 
degree dependent on the mode of excitation, being greater 
when electricity is used than when the stimulus is mechan- 
ical. The same observer also reports a considerable differ- 
ence between the rates of motor and sensory nerves, the 
latter excelling by at least a third. 

The measurement of the rate at which the nervous im- 
pulse travels brainward necessarily involves a process very 
different from any employed in the study of the motor nerves. 
The problem was first attacked by the Swiss astronomer Dr. 
Hirsch. Soon after Helmholtz took up the other branch of 
the investigation, and his solution of it was as ingenious as 
it was successful. It involved the measurement, with the 
delicate chronometric instruments employed by astronomers, 
of the difference in time between the appreciation of im- 
pressions made at a distance from the brain, say on the great 
toe, and others nearer, as on the cheek. Roughly described, 
the plan adopted was substantially this : The observer sat 
with his finger on a signal key, with which he announced 
the perception of an electric shock as soon as possible after 
feeling it, thus closing an electric circuit which had been 
broken by the shock. The minute interval between the 
breaking and closing of the circuit measured the time taken 
by the transmission of the shock to the brain, the time re- 
quired for the perception of the sensation, time for willing 
the movement of the signal key, time for the transmission 
of this volition to the proper muscles, time for the contrac- 
tion of the muscles, and finally the time lost in the physical 
process of signaling. Obviously all these parts, except the 
first, must be substantially the same in all experiments by 
the same person, using the same finger for making the sig- 
nal. Any difference in the whol* time must therefore be 
owing to the greater or smaller distance of the particular 
point of impression from the brain. This difference being 
measured with tolerable exactness, it is possible to calculate 
pretty closely the rate at which the nervous impulse is 
transmitted. The estimate first made by Dr. Hirsch was, as 
already noted, 111 feet a second. More recent determina- 
tions give averages ranging from 97 feet, by Dr. Schleske, 
to 136 feet, Wittich's estimate for a nervous impulse excited 
by electricity. With a mechanical stimulus, he found an 
average velocity of 124 feet. These figures, of course, are to 
be taken relatively. The rate varies in different individ- 
uals, and, doubtless! in the same individual, with varying 



conditions of health, temperature, and so on, the general 
average being about that of a high wind, a race horse, or a 
locomotive. Light excels it about ten million times, and 
electricity more than fifteen million times. 

But, it may be asked, what is the use of all these investi- 
gations ? Of what account is a delay of the hundredth part 
of a second, more or less, in the perception of a sensation 
or the transmission of a volition, so long as we are not con- 
scious of it? In astronomy, it has proved to be of material 
account ; and it is more than probable that the knowledge of 
the normal rate of nervous impulses thus obtained may 
some day be of the greatest help in the diagnosis of nervous 
diseases. 

With the nicest appliances for observing and timing phe- 
nomena, there still remain discrepancies between the reports 
of different observers, however skillful. Time is required 
for the act of perception, for willing the predetermined sig- 
nal, and yet more for executing the volition, all of which 
directly affect the accuracy of the observation ; and since 
these intervals differ with diffej-ent observers, the exact mo- 
ment of an occurrence cannot be fixed without knowing and 
allowing for them. 

»-«•.-•. 

THE AUTOPSY OF PROFESSOR AOASSIZ. 

Dr. Morrill Wyman, of Cambridge, Mass., has published a 
report on the autopsy recently made upon the body of Pro- 
fessor Agassiz, from which it may be deduced that the 
disease to which the great naturalist succumbed was one of 
long standing. The arteries at the base of the brain showed 
evidence of extensive chronic disease of their lining mem- 
brane.and also several important changes which were fatal. 
In the left ventricle at the lower third, a firm,organized clot,of 
the size of a peach stone, attached to the wall at the anterior 
portion near the septum, was found, and around this clot 
a more recent one had formed, its center softened and granu- 
lar. From this, probably some small portions had been car- 
ried by the blood to the arteries at the base of the brain, 
doing their part in obstructing them and causing the fatal 
alterations above noted. The lungs showed evidence of old 
inflammation. The entire weight of the brain was 53'4 
ounces avoirdupois, and its greatest weight.between the ages 
of 35 and 40 years, was estimated at 56 5 ounces. 

Without entering into the technical details of the investi- 
gation, the result shows that the trouble began with inflam- 
mation of the lining membrane of the lungs, and that the 
morbid processes, carried by the blood from heirt to brain, 
there disorganized and checked the circulation. The mala- 
dy was too deeply situated to have admitted of surgical aid, 
nor could any effort of human skill have averted death from 
its effects. The autopsy was made in the interests of science 
and in deference to the expressed wishes of Professor Agas- 
siz, long since placed on record. 



MICROSCOPIC CRYSTALS IN PLANTS. 

Besides the familiar bundles of needle-shaped crystals, 
called raphides, dispersed throughout the cellular structure 
of certain plants, there are in the seed covers and leaves of 
several orders of plants, and in the pods of the bean family, 
multitudes of prismatic crystals of extreme minuteness, 
which have hitherto escaped detection. In the horned 
poppy, these crystals are as small as the 8,000th of an inch 
in diameter. In the gooseberry and elm, they are j^tj of 
an inch ; in the black currant, about half as large ; in the 
black bryony, they arp about tt?5~& °^ an ' ncn m diameter, 
thickly set at regular distances throughout the seed covers. 
In the gooseberry, they are so distinctly and regularly placed 
in the outer skin — each crystal in a separate cell — that they 
present the appearance of crystaline tissues. In plants of 
the bean family, the size is variable, the average being about 
3q 1 q of an inch. In the garden pea, they are much larger 
These crystals appear to consist chiefly of oxalate of lime, 
sometimes carbonate. Raphides are mainly phosphate of 
lime. 

Plants most relished by animals are found to be especially 
rich in these microscopic crystals. In a piece of the midrib 
of a clover leaflet, if* of an inch in length, Mr. Gulliver, who 
has added more than any other to our knowledge of these 
minute but important products of vegetable action, has 
counted 10 chains of crystals with 25 in a chain, making 
250 in all, or no less than*17,500 to the inch. In like manner 
21,000 crystals were reckoned for one inch of the sutral 
margin of a single valve of a pea pod. The pod had four 
such margins, each three inches in length ; so that in a sin. 
gle pod there must have been as many as 250,000 crystals. 
In view of the marvelous number of these crystals, as well 
as their regularity and constancy, Mr. Gulliver believes it no 
longer possible for physiologists to maintain that such struc- 
tures are accidental freaks of nature, of no relation to or 
value in the life and use of the species. 



THE FIRELESS LOCOMOTIVE. 

Mr. Richard H. Buel, a well known consulting engineer in 
this city, has recently published in the Railroad Gazette an 
account of a trial trip with one of the engines of the Firelpss 
Locomotive Company. This article is interesting as being 
the first in which the theory of the action has been fully set 
forth. We have, on several occasions, made mention in our 
columns of the fireless locomotive, and have pointed out 
the advantages it possesses in many cases, such as greater 
comparative safety, less need of skilled attendants, and the 
absence of smoke and other products of combustion. Mr. 
Buel, in the article referre ! to, demonstrates that the loco- 
motive can be operated successfully, if properly designed 
and managed; and he pointsout such improvements as seem 
to be desirable. We give a brief summary of the principal 
statements, omitting all mathematical work : 
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The locomotive with which the experiment was made con- 
sists of a platform set upon a four wheeled truck, carrying 
a cylindrical reservoir 37 inches in diameter and 9 feet long, 
with a steam dome 1 foot in diameter and 2 feet high. The 
steam space of the reservoir is connected with a pair of ver- 
tical engines, each having a diameter of 5 inches and a stroke 
of 7 inches ; a 2 inch pipe, perforated with small holes, runs 
the whole length of the reservoir, near the bottom. In 
charging the reservoir this pipe is connected with the steam 
space of a stationary boiler, and steam is admitted until the 
pressure in the boiler and the reservoir are the same. The 
locomotive is then ready to run, and will continue to move 
until the water in the reservoir has cooled down so much as 
to be incapable of furnishing steam of a working pressure. 
In making the trial trip, the pressure in the reservoir at 
starting was 142 pounds per square inch ; and at the end of 
49 minutes, during 355 of which the engines were in motion, 
it had fallen to 22, giving a mean pressure during the run of 
815 pounds per square iuch. At the start, the reservoir was 
half full of water. Indicator diagrams were taken during 
the run, and such data were noted as were possible. From 
these, it appears that the whole distance run was about 45 
miles; the average horse power developed by the engines 
was 3G1, and the number of pounds of water evaporated in 
the reservoir, calculated from the indicator diagrams, 147. 
The wriier then shows that if the engines had been designed 
in accordance with the best modern practice, the distance 
run by the locomotive, with this same evaporation, would 
have been from 2 to 2\ times as great. A calculation is then 
given, showing that, with a reservoir of the same size 
and engines about one and a half times as powerful as iD 
the actual case, starting with a pressure in the reservoir of 
275 pounds per square inch and ending with a pressure of 
20, the locomotive might be expected to continue in motion 
for nearly six hours before the reservoir required recharging. 



greater range of grades and shades and qualities than the 
other. 

Though supremely beautiful in its best estate, the dia- 
mond appears to be but an earthly product, after all, subjact 
like everything else, even theories, to earthly imperfections 
There may be a diamond factory up in the sky somewhere 
but the evidence of it is not strong. Arizona, even, prom 
ises a better field for exploration. 



THE ORIGIN OF THE DIAMOND. 

If we can trust a paragraph just now going the rounds of 
the press, the " diamond in the sky " of the nursery verses 
must be taken not as a happy comparison but as a genuine 
prophecy of scientific discovery. 

It — that is, the paragraph — gravely alleges, on the strength 
of some supposed philosopher's opinion, that diamonds are 
in all probability a cosmic product — chips of original creation, 
so to speak — which the earth has picked up in the course of 
her travels through space ; in short, that they are of mete- 
oric origin. To the popular mind there must be something 
plausible in the suggestion, else it would not have been so 
favorably received by so many intelligent editors, ever on 
the alert for bits of valuable scientific information where- 
with to regale their intelligent readers. Indeed, what could 
be more plausible to those whose knowledge of the diamond 
is embraced by the one word, carbon, and whose acquaint- 
ance with it is limited to some little familiarity with the 
appearance of the cut gem ? How pure, how hard, how 
brilliant ! What fitter product could there be of the heaven- 
ly spaces? But facts are earthly and very stubborn, prone 
ever to take the shine out of splendid theories. It is true 
that the diamond is a puzzle even to chemists ; that the mode 
of its formation is a mystery ; that even its place in the order 
of Nature is a matter of doubt. Like amber, it is found 
among minerals. Amber is known to be a vegetable pro- 
duct; and the diamond is thought by some to show strong 
evidence of a similar origin. 

Its antecedents are mysterious, it must be admitted, but not 
wholly dark. Enough is known to make it certain that the 
notion of its cosmic origin is not to be seriously entertained, 
unless one is prepared to accept at the same time the far- 
fetched, germ bearing meteor which Sir William Thomson 
suggested as the importer of life to our previously lifeless 
planet. In no other way, barring the earthly production of 
the gem, can we account for the presence of plant germs in 
the bodies of diamond crystals. Where in extra terrestrial 
spaces could the diamond, now at Berlin, have picked up 
its enclosed organic forms, so closely resembling protococeus 
pluvialis ? Or that other diamond its chain of green corpus- 
cules, like polinoyhea macrocca? 

As surely as flies in amber prove the presence of animal 
life during some stage in the formation of that singular sub- 
stance, the vegetable organisms found in diamonds are proof 
that these gems were formed amid surroundings not incon- 
sistent with the presence of vegetation, perhaps in water : a 
supposition that finds support not only in the fact of their 
occasional inclusion of organic matter, but still more in the 
presence of dendrites, such as form on minerals of aquatic 
origin, in a diamond belonging to Professor Goppert. Crystals 
of gold, iron and other minerals have also been found inside 
of diamonds ; still other diamonds are superficially impressed 
by sand and crystals, which leads some to believe them to 
have been originally soft ; but it is quite as probable that 
these foreign substances may have interfered in some way 
with the perfect development of the diamond crystals, forc- 
ing them to grow around or partly around the obstructions. 
Thus, even in its crystaline condition, the diamond is not 
always such a simple body as is popularly supposed. The 
writer of the paragraph in question speaks of it as " pure 
carbon crystalized," fit product of pure matter in pure space. 
So it is, sometimes, but it is also stained with impurities at 
times, and tinged with color, a thing of grades and degrees. 
And lower down in the scale are the imperfectly crystaline 
forms, known as boart and carbonado, harder than the true 
gem, but cruder and possibly more useful. It would be as 
orrect to judge the common mineral quartz solely from its 
ppearance in what is known as Brazilian pebble; as the dia- 
mond solely from the flashing brilliant. One exhibits no 



THE DEATH OF DB. LIVINGSTONE. 

Information has recently reached England of the decease 
of Dr. Livingstone, the celebrated African explorer, during 
June last. It seems that, in journeying over a partially sub- 
merged country, he was obliged to wade some four days 
through quite deep water. The exposure brought on a se- 
vere attack of dysentery, of which he fell the victim. 

David Livingstone was born near Glasgow, Scotland, in 
the year 1815, and at the age of twenty-five became one of 
the agents of the London Missionary Society in Southern 
Africa. During the sixteen years of his residence in that 
country, he traversed the region from the Cape of Good Hope 
to 10° south latitude, and then followed the Zambesi river 
to its mouth, thus completing a journey of over 11,000 miles. 
Returning to England, he organized a small expedition which 
set out in 1858, and returned in 1863, after further exploring 
the above mentioned country. In 1868 Dr. Livingstone again 
went back to Africa, and again entered a region totally un- 
known to civilization. Until found by the Herald reporter 
Stanley, some two years ago, little was heard from him, and 
numerous rumors of his death were extensively circulated. 
After Stanley's departure, he continued his exploration, but 
no news of him has been received until the present time, 
when the British officials at Zanzibar transmit the intelli- 
gence of his death. 

It would be difficult to describe the labors of this most in- 
defatigable of travelers in the space here at our disposal. 
In his death geographical science loses one of its most perse- 
vering students. It may be truly said that for a blank spot 
on the map of Africa — for a region unknown save through 
tradition — he has substituted a country rich, fertile and 
productive, which, before many years, will exercise no small 
effect upon the commerce of the world. His labors toward 
the suppression of the slave trade are well known, and have 
tended largely to limit the spread and decrease the barbar- 
ities of that infamous traffic. He resolutely refused to dis- 
continue his work until he should believe it complete ; and 
so, isolating himself from home and his own race for nearly 
a quarter of a century, he has existed among the savages, 
enduring privations without number. Though to many his 
toil may appear fruitless, and the years of patient search, 
barren in directly useful results, the world is nevertheless 
the gainer by the example of " one who loved his fellow 
men," who, single hearted in his devotion, died as he had 
lived, a martyr to science. 



STEAM BOILER EXFLOSIONS.-THE WORK 
ACCOMPLISHED BY THE UNITED STATES COMMISSION. 

We have received many inquiries of late as to what has 
been accomplished by the Commission appointed to investi- 
gate the causes of steam boiler explosions. The preliminary 
report of this Commission has just been transmitted to Con- 
gress. Below we give a summary of the principal points : 

The following Commissioners were appointed to conduct 
the experiments: D. D. Smith, Supervising Inspector-Gener- 
al of Steam Vessels, President ; Charles W. Copeland, of 
New York city ; Benjamin Crawford, of Alleghany City, Pa. ; 
Isaac V. Holmes, of Mount Vernon, O. ; and Francis B. 
Stevens, of New Jersey. Mr. Stevens having declined to 
serve, J. R. Robinson, of Boston, Mnss., was appointed in 
his place. The Commission above named held their first 
meeting on June 25, 1873, and in September Issued circu 
lars to scientific men and engineers, asking for expressions 
of their views. In these circulars they state tha various 
theories of steam boiler explosions : 

1. Gradual increase of steam pressure. 

2. Low water and overheating of the plates of the boiler. 

3. Deposit of sediment or incrustation on the inner sur- 
faces exposed to the fire. 

4. The generation of explosive gases within the boiler. 

5. Electrical action. 

6. Percussive action of the water, in case of rupture of 
boiler in the steam chamber. 

7. The water being deprived of air. 

8. Spheroidal condition of the water. 

9. Repulsion of the water from the fire surfaces or plates. 
The Commission also issued a circular, asking that safety 

valves be sent to them for test. 

They received numerous replies to their first circular, 
which they state contained valuable suggestions. More than 
twenty safety valves were sent to them, both from the 
United States and abroad. 

The Cominissioners divided themselves into two commit- 
tees, the eastern and western, the first to make arrangements 
for conducting experiments at Sandy Hook, and the second 
at Pittsburgh. There were five boilers, with the necessary 
connections, at Sandy Hook, which had been placed thereby 
Mr. Stevens, and these were presented to the Commission 
by that gentleman. A bomb-proof was erected, the pipes 
were re arranged and extended, a blower engine and blower 
were set up, an old steamboat boiler was connected, and 
four ordinary range boilers were set up. Gages Were pro- 
cured, and were compared with each other and otherwise 
tested for several days. On the 7th of November, 1873, the 
Commissioners commenced their experiments. 



A boiler was tested by hydrostatic pressure to 182 pounds 
per square inch. A pyrometer was arranged so that the 
temperature of the crown sheet could be ascertained. Steam 
was raised to 50 pounds per square inch, and the water was 
blown off below the crown sheet. When the temperature of 
the latter had reached 750°, and the steam pressure was 54 
pounds, one of the flues collapsed. 

An old steamboat boiler that had been tested with cold 
water to a pressure of 44 pounds was next experimented 
with. A fire was made in the furnace, the boiler having 
an ample supply of water ; and when the pressure was 70 
pounds per square inch, two of the top sheets of the boiler 
gave way. The pressure gradually rose to 73 or 74 pounds, 
when the safety valve suddenly opened and the experiment 
was brought to a close. A subsequent examination showed 
that an old crack had existed at some points of the rupture. 

On the 13th of November, the water in the pipes was fro- 
zen, and the Commissioners decided to suspend operations 
at Sandy Hook for the season. 

Preparations had been completed for the experiments at 
Pittsburgh, five boilers being placed in position, bomb-proofs 
erected, and a shop and store room fitted up. The boilers 
were of the ordinary two flue variety in use on western 
rivers, two of them being of steel and three of iron. 

Experiments were commenced on November 20, with one 
of the iron boilers. The fire was not sufficient to produce a 
greater pressure than 195 pounds per square inch. The ex 
periment was repeated, and a pressure of 202 pounds per 
square inch was attained. On the 21st of November anoth- 
er boiler was tested, and the tire gave out when the pressure 
had reached 342 pounds per square inch, with no other effect 
than producing some slight leaks. The first boiler was also • 
tried again, its furnace having been enlarged, but the high- 
est pressure attained was 220 pounds per square inch. On 
the 22d of November, the same boiler was tried once more, 
and this time a pressure of 275 pounds per square inch was 
reached before the fire gave out. Steam was then raised on 
the second boiler, and both flues were collapsed from end to 
end. An instant before the collapse, two men entered the 
bomb-proof, which contained three recording gages. Accord- 
ing to their statements the three gages showed, at this time, 
400, 450, and 500 pounds per square inch, respectively ; but 
the record given by the gages, when examined after the col- 
lapse, was 350 pounds. The Commissioners remark thatone 
of the results of the experiments has been to develope the 
fact that the instruments employed were quite unreliable, 
under the extraordinary pressures and temperatures to 
which they were subjected. No other results or conclusions 
are given, it being remarked that they can be more effective- 
ly embodied in a final report. The Commissioners report 
that about f 50,000 (half of the appropriation) has already 
been expended. 

The above is a careful synopsis of the report, given near- 
ly in the words of the Commissioners. But we feel that we 
ought not to let the matter drop without some few com- 
ments. Our own position on the subject of boiler explosions 
has been often clearly defined, and our readers well know 
that we look for nothing more mysterious than too much 
steam, or too weak a boiler. At the same time, we are will- 
ing to concede that great good may result from experiments 
of this kind, properly carried out. One part of the work of 
the Commission we have looked forward to with the great- 
est interest. We refer to the test cf safety valves. The 
only extended trial of the kind of which we have knowledge 
was made by the Life Saving Commission, a few years ago ; 
and the result of that trial showed clearly that many of the 
safety valves in common use were wrongly named. It is 
difficult for us to see why the Commission, organizing early 
in the summer, delayed their experiments until the approach 
of cold weather. It is still more difficult to understand why 
the cessation of operations has been so complete. Surely, if 
every change of pressure and temperature of the steam 
affects the accuracy of a gage (which is quite a novel propo- 
sition to engineers) the Commissioners could continue their 
experiments, and reach a definite conclusion upon this point. 
The tests of safety valves, also, might well be continued 
through the winter. There is a strong suspicion in the 
minds of many that this Commission is not working purely 
in the interest of Science. It seems somewhat remarkable 
that the Supervising Inspector-General, who has so many 
other important duties, should be the chief man in the Com- 
mission. The fact that such an enormous sum of money 
has been expended, with such slight results, is calculated to 
awaken inquiry ; and the refusal of Mr. Stevens, who inaugu- 
rated this style of experiments, to serve on the Commission, 
is a most significant fact. The public are vitally interested 
in all work of this character, and we but do our duty in call- 
ing attention to the shortcomings of the Commissioners, as 
evidenced by their own report. 



Dancers of Gasoline. 

At Bennington, Vt., last month, the knitting factory of 
H. E. Bradford was destroyed by fire. A leakage of the 
gasoline pipes permitted the flow of this heavy hydrocarbon 
gas along the floor until it reached the fire at the boiler, 
when a terrible explosion took place, demolishing the build- 
ing. Nine women were instantly killed and several others 
were badly hurt. One of the especial dangers attending the 
use of gasoline is that, in case of leakage, it moves along the 
cellar bottom or lower floors of the building, and there is no 
means of detecting its presence until it reaches fire, when 
the entire mass explodes with terrible violence. Many sad 
accidents have occurred from its use. The oidinary street 
gas is less dangerous, because, being lighter, it commingles 
with the air, and its presence is soon detected by the 
olfactories. 
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ALLAN'S FLOATING BATTERIES AND SALOONS. 

Mr. Alexander Allan, of Scarborough, well known to the 
world as the inventor of the straight link valve motion, has 
recently invented and patented certain modifications of the 
Bessemer steady cabin idea. Mr. Allan does not attempt to 
deal with the subject of sea sickness further than trying to 
show that the arrangements he suggests will reduce the 
movements which authorities state are the principal causes 
of it. These are given as (1st) pitching, $d) rolling, (3d) an- 
gular pitching, (4th) angular rolling, (5th) vibration from 
waves striking the ship, (6th) tremor from engines, (7th) lon- 
gitudinal advance of ship, (8th) upward and down- 
ward motion of translation, (9th) seeing swinging or 
moving objects, and smells of burnt grease, engine 
room, and bilge water. 

The first four motions are overcome by Fig. 1. 
The float is guided as a large pendulum, on its cen- 
ter ball and pillar, ballasted in the bottom, and floats 
freely ip. the water surrounding in its dock. If the 
ship takes all the four movements given above, the 
dock would do the same ; but the water in the dock 
would keep its atmospheric level, and the pendulous 
spherical float would keep pace with it and maintain 
its level also, whatever point of the compass the 
movement came from. 

As regards vibrations from waves striking the 
ship : The dock in which the cabins float is of about 
the least vibratory shape ; it is away from the ship's 
side or skin ; the medium in which the cabins float 
is free to take the reduced vibrations to its surface 
and liberate them in smaller waves, and would not 
affectthe convex surface of the floating cabin. 

As respecting the tremor from engines, this would 
be reduced in the same way by the non-vibratory 
shape of the dock, the floating medium carrying vi- 
bratory waves to its surface, and the strong shape of 
the floating body. Then for the longitudinal ad- 
vance of the ship : While the ship remains on an 
evenkeel, we do not see any cause of disturbance more 
than in the advance of a railway train or carriage of any kind. 

As to the upward and downward motion of translation. 
This, Mr. Allan fears, cannot be entirely neutralized, and 
some speakers at the Society of Arts' discussion did not con- 
sider it the worst movement or a serious one. Should the 
ship plunge or lurch suddenly into the trough of a sea, the 
floating cabin would acquire momentum, which would be 
checked or buffeted, and the effect or shock would be re- 
duced in the cabins by the float dipping lower (say by one 
eighth inch to one fourth inch), raising the water in the dock 
somewhat. 

As to the subject of swinging or moving objects : In the 
lower cabin passengers would not see any article in motion. 
In the saloon, to prevent the passengers seeing the roof ap- 
proaching and receding as the ship rolled, an awning could 
be arranged to cover 
a large area of the 
roof, supported on 
the float like a huge 
umbrellajand should 
the roof touch the 
wires of support, by 
an extreme roll they 
would regain posi- 
tion as the ship 
righted. These cab- 
ins will be without 
the usual smells of 
engine room and 
bilge water. 

Fig. 2 shows a mo- 
dification of the ar- 
rangement in which 
the ball socket is 
fixed on a spindle 
fitted to a spider 
frame, secured to 
armored shields erec- 
ted on deck. This 
keeps the caisson 
steady. 

Mr. Allan's speci 
fication includes a 
number of ingenious 
modifications of the 
main principle, for 
which we have not 
space. We have said 
enough to show that 
Mr. Bessemer is not 
alone in the field of 
invention as a pro- 
ducer of steady plat- 
forms, and we have 
no doubt that Mr. 

Allan's consummate knowledge as a mechanical engineer 
would enable him to command a great element of suc- 
cess in putting his invention in practice. — The Engi- 
neer. 



vegetable world, were it not for the air currents, would perish 
from the earth. This destruction would obviously be very 
rapid ad the quantity of the solid matter in a plant is small 
compared to that of the water. And therefore the moisture 
of the soil is more necessary to vegetable growth than are the 
mineral constituents ; and the water not only provides the 
means of growth of the plant, but also accelerates the decay 
by which the solid constituents are returned to the earth, 
to rise anew in the plant life of another generation. 

For the evaporation by which water is raised into vapors, for 
the subsequent distribution of that vapor and for its conden- 




ture of the air when the dew point is reached, and the tern 
erature to which it was subsequently lowered. The higher 
the one and the lower the other, the greater will be the 
precipitation. 

The means by which the lowering of the temperature can 
be accomplished are varied. A warm vapor-laden air may 
blow into a cold region, and thus have its temperature lowered 
sufficiently below the dew point to give a considerable rain- 
fall. A cold wind may mingle with a warm one, and thus 
produce a moderate shower ; or powerful ascending currents 
may carry the moisture of the lower strata into the upper 
regions of the atmosphere, where the temperature is 
very low. 

The deposition of the moisture of the air is, then , in 
all the cases we have considered, referable to atmo- 
spheric motion : for upon it will depend the presence 
or the absence of moisture in any region, and conse- 
quently the presence or absence of vegetable life. 
The ocean of aqueous vapor partakes perfectly of the 
movements of the atmosphere. It in fact derives 
its movements mainly from those of its bulkier neigh- 
bor. It is to the motion of the winds, then, that we 
must look for the explanation of the peculiarities that 
attend the distribution of moisture. 



Fig. l.-ALLAN'S FLOATING SALOON. 

sation in the falling rain, Nature has provided the ceaseless, 
omnipresent aerial currents. The magnitude of this process 
of exhaustion and restitution may be estimated from the fact 
that the total daily discharge of all the rivers in the world 
inio all the oceans is but the quantity of rain which has 
fallen in a single day. The sun's heat falling on a water 
surface converts a part of it into a vapor, which rises into 
and is diffused through the atmosphere, in obedience to the 
laws that govern the mingling of gases. Within a certain 
limit this vapor remains invisible, and cannot be distin- 
guished from the main bulk of the air. At every temperature 
the air is capable of holding in an invisible condition a definite 
quantity of vapor. The warmer the air, the more it can hold. 
But for every temperature there is a point, beyond which it is 
impossible for more vapor to pass it. This point is called 




Influence or the Winds on Vegetation. 

A writer in the American Exchange and Review has recent- 
ly called attention to the extent to which vegetation is depend- 
ent for its life and growth on the winds, by which alone 
vapor and rain are conveyed from the place of formation and 
distributed over the earth. While animal life is able, by its 
powers of locomotion, to seek the necessary moisture, the 



Fig. 2.-ALLANS FLOATING BATTERY. 

the point of saturation, or the dew point. When the air has 
reached its dew point, and its temperature is increased, no 
visible effect is produced — its capacity for moisture is simply 
increased; but if its temperature be lowered, then it is no 
longer capable of holding all its moisture and the surplus 
becomes visible in some form or other of precipitation, name- 
ly, as fog, cloud, dew, rain, hail, or snow. In order to ac- 
count, then, for any precipitation of moisture, it is necessary 
first that a sufficient quantity of vapor pass into the air to 
bring it to its dew point, and then that the temperature be 
lowered. The quantity of moisture thus precipitated will 
clearly depend upon two circumstances, namely, the tempera- 



Car Coupling Slaughters. 

During the eleven monthsending December 1, 1873 
four hundred persons were killed while coupling cars 
on the Pennsylvania railroad. " Is it the fault of the 
inventions, or is it the fault of the railway companies, 
that some of the improved devices be not more wide- 
ly used, and the slaughter of employees stopped ?" 
asks a correspondent of the Commercial Advertiser. 
Several devices have been fully described and 
illustrated in our columns, and many have, when 
practically used, proved valuable inventions. We 
think there is little room for argument on the point 
that if a railroad company chooses to ignore modern 
improvements, and persists in retaining on its cars 
the old fashioned connection, saving perhaps the few dollars 
otherwise invested in experimenting at the cost of the lives 
of hundreds of its employees, the blame falls fair!y and 
squaroly on their shoulders and the public should fully ap- 
preciate the fact. 

■ «-<+*-•» 

The Stability and Reciprocal; metamorphoses of the 
Oxides or Nitrogen. 
The above subject, already studied by many chemists, has 
recently been investigated by M. Berthelot, and many new 
facts have been adduced. Hyponitric acid, until the present 
considered to be most stable of the oxides of nitrogen, has 
been, by the above chemist, decomposed into oxygen and 
nitrogen. The gas, hermetically sealed up in a glass tube, 
was submitted to the action of series of electvic sparks. In 

an hour and a quar- 
ter the acid was de- 
composed ; and after 
eighteen hours, but 
14 per cent of the 
primitive volume 
remained. As this 
limit could not be 
passed, total decom- 
position was be- 
lieved to have taken 
place. 

M. Berthelot also 
notes a curious ano- 
maly which is pre- 
sented by the com- 
bination of nitrous 
acid with oxygen, 
in order to produce 
hyponitric acid. 
Contrary to the usu 
al result, a dilata- 
tion takes place. 
Two volumes of ni- 
trousacid unite with 
one of oxygen, and 
the result is four 
volumes of hyponi- 
tric acid. 

Passing to protox- 
ide of nitrogen, the 
author finds that it 
is at about 1060° 
Fah. that the gas is 
decomposed by heat. 
The electric spark 
decomposes it very 
rapidly ; in one mi- 
nute one third of 
the gas is decom- 
posed; and at the end of three minutes, two thirds or three 
quarters. The deutoxide of nitrogen, under the action of 
the spark, resolves itself, one part into nitrogen and oxygen 
and the other into protoxide of nitrogen and oxygen. The 
protoxide at the limit forms two thirds of the decomposed 
portion. Under the influence of prolonged contact (cold) 
with the binoxide, many mineral and organic substances un- 
dergo slow and partial oxidation. 



"A Mass. Man" points out that Massachusetts stand 
next to Connecticut on the roll of inventive genius, as show 
by the table on page 65 of our current volume. 
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CAPTAIN GALTON'S VENTILATING FIREPLACE. 
Mr. C. William Siemens, F.R.S., recently delivered a lec- 
ture before the operative classes at Bradford, England, on 
the important subject of fuel. The portion of the discourse 
under the subheading of domestic consumption was mainly 
devoted to advocating the use of Captain Galton's ventila- 
ting fireplace, a sectional engraving of which we herewith 

present. Referring to the 
invention, Mr. Siemens 
termed it " the one grate 
that combines an increased 
amount of comfort with 
reasonable economy, and 
which, although accessible 
to all, is as yet very little 
used." It is not patented. 
The device differs little 
in external appearance from 
an ordinary grate except 
that it has a high brick back 
which forms the exterior 
boundary of a chamber, c, 
into which air passes di- 
rectly from without, be- 
comes moderately heated 
(to 84° Fah.), and using, in 
a separate flue, e, is injected 
into the room at/, under 
the ceiling. A plenum of 
pressure is thus established 
within the room, whereby 
indrafts through doors and 
windows are avoided, and 
the air is continually re- 
newed by passing away 
through the fireplace chim- 
ney as usual. The latter, 
d, it will be noticed, is en- 
circled by the air flues, so 
that the heat of the ascend- 
ing products of combustion 
iB utilized throughout its 
whole length, a and b are 
respectively the grate and 
ash pit, which are curved 
outwards slightly in ad- 
vance of the mantel. 

Mr. Siemens remarks that 
the cheerfulness of an open 
lire, the comfort of a room 
filled with fresh but mode- 
rately warmed air, and great 
economy of fuel, are here happily combined with unques- 
tionable efficiency and simplicity. Such high commendation 
emanating from so distinguished an authority will, we think, 
bespeak for the apparatus more than an ordinary share of 
attention. It seems to us that the principle underlying its 
construction may lead to some better arrangement of heat- 
ing and ventilating devices in our public halls and school 
rooms, and thus prevent many of the difficulties pointed out 
in our recent editorial on this important subject. 



HOW GREENBACKS ARE CANCELLED. 

The money received by mail comes in all sorts of damaged 
conditions, and has all imaginable kinds of horrible or ludi- 
crous histories. Sometimes it has been swallowed by a calf 
or a goat, which, finding a pocketbook carelessly left within 
its reach, proceeded to regale itself with ihe salt which the 
leather had absorbed from the perspiration, until the book 
was forced open and the contents exposed. The green notes 
had an inviting and familiar appearance, and the confiding 
animal eagerly swallowed them, and so sealed his own death 
warrant; for the owner, returning and seeing the wreck of 
the pocketbook, rightly conjectured where his money had 
disappeared, put the unwilling thief to death and recovered 
the half digested notes. Others have been found on the 
bodies of drowned or murdered men, weeks perchance after 
their death. Frequently they have been so burned that 
nothing remains but the charred resemblance of notes, so 
frail and brittle that a slight touch will change them to cin- 
ders. 

The identification and restoration of notes which have been 
burnt is a difficult and interesting operation. Every one has 
observed that a printed paper, after having been burnt, if 
not subjected to a strong draft or roughly handled, retains 
its original form, and that the printing is distinct and legi- 
ble, and appears as if it had been raised or embossed on the 
paper, but that if it is touched never so gently it crumbles 
into dust. Notes in this condition are frequently received 
at the Department for redemption. The counter subjects 
each note and fragment of a note to a careful inspection in 
a strong light, under a powerful glass, until she determines 
the denomination and issue, and then pastes it upon a piece 
of thin, tough paper, in order that it maybe safely handled. 
But this pasting, by destroying the raised or embossed ap- 
pearance, at once and for ever precludes all chance of again 
identifying the kind or denomination of the note. Hence- 
forth it is but a plain, black piece of paper, giving no indi- 
cation that it ever represented money. It is therefore very 
necessary that the counter should be quite sure that her 
judgment is correct before the note is pasted upon the pa- 
per. She must also — a most difficult task — determine whe- 
ther the note is genuine or counterfeit. ADd yet counterfeits 
are discovered by these experts among the charred remains 
of notes with almost as much certainty as among perfect 
notes. 



The whole basement floor of the north wing of the Trea- 
sury building, at Washington, including the large room un- 
der the cash room, is occupied by these busy counters. One 
hundred and eighty women are engaged in counting re- 
deemed money in this division. The work is far from plea- 
sant, for the money is often deplorably dirty and emits the 
most nauseating smells. 

Such labor cannot fail to be detrimental to health, espe- 
cially as want of space has necessitated the crowding of the 
counters almost as closely as they can sit. Hence we are not 
surprised to see that many of the women are pale and thin, 
and apparently weary and careworn. 

Entering the last room to which our inspection will lead 
us, a busy scene is presented. Messengers, each accompa- 
nied by a counter, are hastening to and fro with boxes con- 
taining bundles of money carefully strapped and labeled, 
while a bevy of women surround a large table which they 
almost screen from our gaze, but which the continual 
" thud !" " thud !" that salutes our ears proclaims to be the 
site of the cancelling machine. Approaching, we find that 
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FIG. 1. — CANCELLING REDEEMED GREENBACKS. 

the apparatus consists of two heavy horizontal steel bars, 
about five feet in length, working on pivots about a foot 
from the ends nearest to us. To the shorter end of each is 
attached a punch, while the other is connected by a lever 
with a crank in the sub-basement beneath, which is pro- 
pelled by a turbine wa'.er wheel, furnished with Potomac 
water from one of the pipes which supply the building. 
The bundles of notes, each containing one hundred pieces, 
are passed rapidly and dexterously under the punch by a 
man whose fingers seem ever just on the verge of complete 
destruction, but which always escape in some marvelous 
manner unhurt and whole. The punch savagely and easily 
cuts a hole in each end of each bundle. This is done for the 
purpose of effectual cancellation. The bundles, when all 
have been punched, are returned to the box, the messenger 
picks it up, and the counter and he hasten away to turn over 
the money to the clerk who is to make up the cash account 
of the division and ascertain whether all the money received 
and delivered to the counters has been returned and account- 
ed for. From the time when the money is received by her, 
until it is thus delivered, the counter is responsible for it, 
and is required to keep it constantly within sight, except 
when it is locked away for the night. For this reason she 
accompanies the messenger who carries her box to the can- 
celling room, superintends the punching, and returns with 
the money to the clerk, to whom it is delivered, when her 
responsibility ends. 
Just beyond the punches, a knife of formidable aspect and 



proportions is engaged in cutting the cancelled bundles in 
two in the middle of each note. After a sufficient quantity 
of money has been counted, it is made up into lots of about 
one hundred thousand dollars of fractional currency and 
proportionately larger amounts of legal tender notes, and 
sent in to be cut in two by this knife. The straps with 
which the bundles of notes are surrounded are so printed as 
to be also cut in two, and to show upon each half the deno- 
mination of the notes, the issue, and the number inclosed. 
The counter's initials and the date of counting are also 
written upon each end, as well as a number or letter to iden- 
tify the bundle, so that if, upon recounting the money, errors 
are discovered, they can be traced in a moment to the proper 
counter, date, and bundle. One set of half notes is delivered 
to counters in the Secretary's office, the other to counters in 
the Register's office, in each of which the money is recount- 
ed. This is done as a check upon the Treasurer's counters, 
and for the purpose of securing as complete accuracy as pos- 
sible. 





Fig. 2. — CUTTING CANCELLED GREENBACKS. 



IHPSOVED WOOD SCSEW. 

Messrs. A. N. Ladd and C. T£. Corning, of Concord, N. H., 
are the patentees of a novel 
and apparently useful form 
of wood screw herewith illus 
trated. The improvement con- 
sists in combining the Ger- 
man twist bit with the screw, 
in such a manner that the lat- 
ter will cut its own way or 
hole in the wood, so as to en- 
ter the same easily and avoid 
splitting or other difficulty. 
The device may be used with 
the common straight bit, if 
desired, but the German twist 
bit, as shown at A, Fig. 1, is 
believed to be the best combi- 
nation. A section of the screw 
is represented at Fig. 2, and 
Fig. 3 is a similar view of a 
cutter (B, Fig. 1) in the shaft 
of the screw, by which a hole 
is cut for the shaft of a larger 
size than is made by the bit 

portion of the screw. The channel or groove, C, is cut, no 
through the threads alone, but into the body of the screwt 

and retains the wood cut away by the bit. 

»-.♦»-» 

DBA WING AND SKETCHING— PRACTICAL HINTS AND 
RECIPES. 

We give below a number of useful suggestions and recipes 
relating to drawing, compiled from a variety of sources 
and comprising, so far as possible, the most recent improve- 
ments, as well as the plainest directions attainable, which 
seem to us likely to be of service to the student of the art. 

In selecting a drawing board, choose wood of close grain, 
well seasoned, free from knots, and of even surface. Notice 
that the edges are perfectly straight and at right angles. A 
slight roundness may be given to the face with advantage in 
order that the drawing paper when stretched may rest tight- 
ly and flatly upon it. An apparently excellent form of 
board, lately introduced in the market, consists of strips of 
pine wood glued up to the required width with the heart side 
of each piece of wood to the surface. A pair of hard wood 
ledges are screwed to the back, the screws passing through 
the ledges in oblong slots bushed with brass, which fit closely 
under the heads and yet allow the screws to move freely 
when drawn hy the contraction of the board. To give the 
ledges power to resist the tendency of the surface to warp, a 
series of grooves are sunk in, half the thickness of the board 
over the entire back. These grooves take the transverse 
strength out of the wood to allow it to be controlled by the 
ledges, leaving at the same time the longitudinal strength of 
the wood nearly unimpaired. A slip of hardwood is let into 
the edge of the board and sawn apart at about every inch 
to admit contraction. Its object is to make the two working 
edges perfectly smooth, thus allowing of an easy movement 
with the square. 

Whatman's (English) drawing paper is generally prefer- 
red It is known by the following names, according to di- 
mensions of sheet: Demy 15 X 20 inches, medium 17 X 22, 
royal 19 x 24 super royal 19X27, elephant 23X28, imperial 
22 X 30,colombier 23 x 34. atlas 26 x 34, double elephant 27 X 
40, antiquarian 31 x 53. Its cost for " selected best " varies 
from $1.00 to $30.00 per quire. Paper can usually be 
bought ready mounted on muslin, but the process can be 
easily accomplished by first tacking the cloth tightly to a 
frame and covering it with a coat of strong size, leaving the 
same until nearly dry. The sheet is then well laid with 
paste, in two coats, the second being applied some ten min- 
utes after the first. The paper must lastly be placed care- 
fully upon the muslin, patted down all over with a clean 
cloth, and left to become thoroughly dry before removing 
from the board. 

In fastening paper to the drawing board, there is no ne- 
cessity of soaking the sheet, as is recommended in many 
handbooks on drawing. Lay the paper, back up,and go over 
it with a large flat camel's hair brush well filled with clean 
water. Wet the sheet to a distance of about an inch and a 
half from the edges. Two applications of water are suffi- 
cient, the second being applied when the wet gloss of the 
first disappears. Then turn the sheet over, wet side against 
the board, and bend up the edges, tightly all round, against 
a flat ruler, afterward passing the paste brush between the 
turned up edge and board. The ruler is afterward drawn 
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over the glued edge and pressed along. The next adjoining 
edge must be treated in the same manner and so on until all 
sides are secured. Wetting paper on the right side with a 
sponge or cloth is a bad habit and tends to destroy the fine 
surface, rendering it unsuitable to receive clean washes of 
ink or color. The right side of Whatman's paper can be 
told by holding the sheet up to the window.and noticing that 
the water mark reads from left to right ; the reverse side 
should not be used except for rough sketching.as it generally 
has knots and other imperfections, which exhibit themselves 
when washed over. 

As regards pencils, the market offers quite a number of 
excellent varieties from which a selection can be made. 
Faber's are standard articles, though a cheaper but equally 
good pencil is made by the Dixon Crucible Company. The 
latter is used by the artists of the Scientific American in 
drawing upon wood, no light test for the qualities of a pen- 
cil, by the way, and has proved of excellent quality. In 
sharpening a pencil, it should be remembered that.for sketch- 
ing, a fine conical point is required, but for fine drawing it is 
much better to have the end thin and flat. To produce this, 
the wood is cut away from two sides only, so as to make a 
chisel-shaped extremity, and afterwards removed from the 
other sides only sufficient to slightly round the edge. This 
kind of a point can easily be kept sharp by rubbing the lead 
occasionally upon a bit of fine sand paper. 

The best eraser is known as bottle rubber, which is quite 
soft. It has the merit of not fretting the surface of the 
paper. A good way of hiding small mistakes in ink lines, in 
places where scraping with a knife cannot be well accom- 
plished, is to touch the spots over with flake white, mixed 
rather dry, with a line sable brush. 

A good black and indelible drawing ink, it is stated, may 
be made by dissolving shellac in a hot water solution of borax 
and rubbing up in this a fine quality of Indian ink. After 
using, the drawing pen should bo dipped in alcohol and 
wiped dry. Good Indian ink will show, when the stick is 
broken, a very bright and almost prismatic colored fracture ; 
if employed singly and without admixture, it should be used 
at the first rubbing. Redissolving renders its washes cloudy 
and irregular in tone. 

To fix pencil drawings, various plans are in use. The sim- 
plest way is to cover the paper with new milk and dry care- 
fully. Water starch, cold isinglass water, size or rice water, 
may also be applied with a camel's hair brush. Collodion 
mixed with paraffin, stearin, or castor oil, has been sug- 
gested for the same purpose, and is said to render the 
sketches much clearer and more easily copied. 

Drawings may be copied in facsimile by the aid of vari- 
ous mechanical contrivances, or transferred by the use of 
transfer paper. The latter is made by rubbing white paper 
with a composition consisting of 2 ounces of tallow, i ounce 
powdered black lead, i pint linseed oil, and sufficient 
lamp black to make it of the consistency of cream. These 
should be melted together, and rubbed on the paper while 
hot. The prepared sheet is placed between the original and 
the blank paper, blackened side against the latter. The 
lines of the original are then gone over with a steel point (a 
darning needle with the point ground off will answer) and are 
thus caused to appear on the paper below. Copies may be mul- 
tiplied by perforating the picture, or a copy of it if it be desir- 
able not to destroy the original, with a number of fine needle 
holes along the outlines, and then laying upon the paper. A 
piece of cotton wool dipped in finely powdered blacklead,(or 
chalk, which is better), is then gently patted over the surface, 
so that the powder passes through the holes and appears on 
the sheet below. The outline is then filled out with pencil. 
Renault's reproducing process consists in first making the 
drawing on strong glazed paper with glutinous ink and after- 
wards covering the lines with bronze powder. If the draw- 
ing thus prepared be pressed upon a sheet of sensitized paper, 
the lines of the original drawings are reproduced in black by 
the chemical action of the pulverized metal upon the sensi- 
tized paper. By softening the ink with the vapor of alcohol, 
and renewing the bronze when it is exhausted, many 
impressions may be produced. 

Tracing paper can almost always be readily procured at a 
small expense. It is not difficult to make by washing thin 
paper with a mixture of spirits of turpentine 6, resin 1, 
and boiled nut oil 1, parts by weight, applied with a soft 
sponge ; or a simpler way is to brush over thin unsized paper 
with a varnish of equal parts of Canada balsam and turpen- 
tine. Vegetable parchment, sometimes used for drawing 
purposes, is made by dipping ordinary paper for a few 
seconds in a solution containing one part water to six sul- 
phuric acid. Careful washing at once is necessary to remove 
every trace of the acid. 

In using colors, at the outset purchase none but the very 
best, as with no other can purity of tone in washes be gained. 
The following table, showing the general indication of tints 
used in mechanical drawing, will perhaps prove useful : 
Carmine or crimson lake for brickwork in plan or section to 
be executed ; Prussian blue, flint work, lead, or parts of 
brickwork to be removed by alteration ; Venetian red, brics 
work in elevation ; violet carmine, granite ; raw sienna.timber 
not oak ; burnt sienna, oak or teak ; Indian yellow, fir ; 
Indian red, mahogany ; sepia, concrete or stone ; burnt um- 
ber, clay earth ; neutral tint or Payne's gray, cast iron, 
rough wrought iron ; dark cadmium, gun metal ; gamboge, 
brass ; indigo, bright wrought iron ; indigo with a little lake, 
bright Bteel ; Hooker's green, meadow land ; cobalt blue, 
sky. If washes do not flow well, owing to greasiness of the 
paper, a few drops of prepared ox gall in the water with 
which they are mixed will generally remedy the trouble. In 
coloring tracings on thin paper, work on the back and mix 
the colors quite dark. 
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Total Eclipse oftlic Moon, October 24, 1874. 

To the Editor of the Scientific American : 

On OetobSr 84, 1874, a total eclipse of the moon will oc- 
cur, which' will he visible throughout the United StateE and 
Canada. 




The accompanying diagram represents the path of the 
moon through the earth's shadow during the eclipse and the 
moon's position at the time of the middle of the eclipse. The 
first and last contact with the umbra, or shadow, are also 
shown. The Washington mean times of the different phases, 
as given in the American Nautical Almanac for 1874, areas 
follows : 

First contact with penumbra llh. 358m. 

First contact with shadow 12h. 337m. 

Total phase begins 13h. 51 '7m. 

Middle of eclipse 14h. 86m. 

Total phase ends 14h. 254m. 

Last contact with shadow 15b. 43'5m. 

Last contact with penumbra 16h. 41 "3m. 

Magnitude of eclipse (moon's diameter — 1) 1 '053 

Duration of total phase 33 7m. 

Entire duration of eclipse 5h. 5 5m. 

The mean time at which the phases occur at any other 
place may be easily found by simply adding or subtracting 
the longitude of the place from Washington, to or from the 
times above given, the correction being added when the lon- 
gitude is east, or subtracted when it is west. 

The times of the occurrence of this eclipse, as given above, 
are astronomical, being reckoned from Oh. at noon of October 
24 upwards, so that the greater portion of the eclipse occurs 
on the morning of October 25, civil time. 

St. Catharine's, Ontario, Canada. J. M. Barr. 



The Devil Fish or Newfoundland. 

To the Editor of the Scientific American: 

In your article on the devil fish, in No. 9, volume XXIX., 
you speak of " historians, otherwise credible, reporting the 
capture of some which measured 40 feet." As a proof of 
their veracity, I inclose you a photograph of an arm or suck- 
er which measures 17 feet in length. It was coiled for the 
purpose of bringing the whole within the field of the came- 
ra, the diameter being 2 feet 6 inches as it lay on the table 
of the artist. It is of a nearly uniform circumference of 3J 
inches for 14 feet 6 inches of its length, and G inches at the 
thickest portion of the remainder containing the suckers. 

While off the eastern end of Belleisle, in Conception Bay, 
the crew of a fishing boat noticed what they supposed to be 
an old sail upon the water, and proceeded to make prize by 
striking it with a boat hook, when, to their astonishment, 
the limb now photographed was thrown across the boat from 
gunwale to gunwale ; it was broken from the creature some 
feet (not less than two) from the body, and subsequently 
pieces were cut off by the boys of the settlement to which 
the men belonged, before' an attempt was made to preserve 
the specimen. How much was lost in this way cannot be 
told. When fresh, the length was taken by a reliable person 
as 19 feet, but with the same tape line, some time afterwards, 
I found it reduced to 17, probably by the strong pickle used 
for its preservation. 

Another sucker, described as being as thick as a man's 
thigh, was also thrown into the boat, of which a length of 
five feet was chopped off but, unfortunately, lost. The men 
used their oars as levers over the gunwale to pry the boat 
from the creature, which shortly rushed off at great speed, 
then, stopping, went into a flurry, throwing the peculiar inky 
fluid of the squid with great violence over a space of two 
hundred yards, and in such quantities as would have 
swamped the boat had the discharge taken place close to it. 

The hurried and alarmed observations of the crew are, of 
course, worth but little as to actual size, but the men think 
the total length could not have been less than 60 feet. 

About three weeks previously a creature, described as of 
great length (probably 60 feet), was seen from the shore 
while swimming in the bay, within a few miles of the same 
place. 

The specimen is now in spirits in the museum being 
formed by Alexander Murray, Esq., F.G.S., our geological 
surveyor. 

Since writing the foregoing, an entire devil fish was cap- 
tured by getting foul of some nets at Tor bay, about nine 
miles from here. The body is about 6 feet 6 inches long, 
and the eight main tentacles about the same length, with two 
others of 22 feet each, measured from the head to the ex- 
treme point. To bring the entire length into view these 
were hung over a rail. The body and eight tentacles around 
the head are about of equal length, and this seems to be the 



usual proportion of the structure of these creatures, with 
two other slenderer arms three and a half to four times 
longer. 

The notice of this specimen has brought out many anec- 
dotes of large squids having been stranded on our shores, in 
all cases reliable as to great size, and more or less so as to 
actual dimensions, which range (for the bodies) to eighty and 
even ninety feet. Without accepting them as authentic, the 
fact seems established that a considerable number of these 
creatures, of large size, exist in the Newfoundland and La- 
brador waters. J. T. Neville, 

Inspector of Lighthouses. 

St. John's, Newfoundland. 

[Our thanks are due to our correspondent for the photo- 
graphs mentioned in his letter, and which have safely 
reached us. They exhibit a hideous and formidable mon- 
ster, and represent with great clearness, on the long tenta- 
cles, the suckers by which the animal attaches itself to what- 
ever may come within its grasp. It is to this species that 
Victor Hugo alludes in his novel, " The Toilers of the Sea," 
iu which one of the personages is clutched by a devil fish, 
and slowly drawn to a horrible death. — Ed.] 



Poisonous Aniline Dyes, 

To the Editor of t/ie Scientific American: 

I fully agree with you that aniline dyes should not be 
used in candies. I recently ate about three inches of stick 
candy, of a red color, and was taken sick with a burning 
pain in the stomach and upper intestines. I grew worse ; in 
three days I was not able to walk without being faint and 
giddy, and had much pain all the time. A doctor prescribed 
for a case of aniline poisoning, and three doses of medicine 
put me out of danger. I am now about well again. 

William Ward. 

Cleveland, Ohio. 



microscopical Exhibition. 

The Odontographic Society lately gave a microscopical 
exhibition in the rooms the of Philadelphia Dental College, 
before an audience of about five hundred ladies and gentle- 
men, who manifested the most marked interest in the display 
of instruments and objects. 

The microscopes, forty in number, were placed upon the 
operating tables, extending one hundred feet. The instru 
ments were arranged so as to be a distance apart sufficient to 
afford a fair view of the objects without inconvenience to the 
visitors. In addition to the microscopes belonging to the 
members of the society, a number of valuable instruments 
were kindly loaned for the occasion by the Biological and 
Microscopical Section of the Academy of Natural Sciences, and 
by several eminent microscopists. The microscopes included 
every variety of form, from the one thousand dollar grand 
microscope of Ross and the binocular of Beck, to the inexpen- 
sive student's microscope. 

The objects exhibited were mainly confined to the teeth of 
man and animals. The sections of the teeth of man, the cat, 
horse, cow, sheep, elephant hog, etc., afforded an excellent op- 
portunity of observing and contrasting the difference in the ar- 
rangement of the enamel, dentine and cementum in those ani- 
mals, while the gizzards of the cricket and the cockroach 
showed the provision made by Nature for the comminution of 
their food. Among the more notable specimens shown, in 
addition to those already named, may be mentioned : 1st, a 
longitudinal section of a dilacerated incisor, and section of 
a human incisor with the cementum coveiing a portion of 
the enamel ; longitudinal section of a human molar with vas- 
cular canals in the dentine, and a human embryo of twenty- 
nine days ; section of an adult human incisor and the lower 
jaw (tooth in situ) with the vessels of the dental pulp and 
Haversian canals injected with carmine ; by pertrophied root 
of human molar ; enamel columns of human tooth ; transverse 
section of buck's horn and other sections of teeth ; section of 
molar tooth and jaw of a cat, with 'vessels of dental 
pulp; periosteum and Haversian canals injected with car- 
mine. 

Dr. Joseph G. Richardson gave a very satisfactory demon- 
stration of the circulation of the blood in the capillaries of the 
web of the frog's foot, in the museum of the college. 

Professors. B. Howell, aided by Professor Hunt, exhibited 
a number of interesting objects by means of the gas micro- 
scope, and demonstrated the importance of this instrument 
as a valuable and indispensable aid to the teacher of hist- 
ology and physiology. 

The success attending this effort on the part of the society 
has decided the members to give another microscopical ex- 
hibition at no distant day. — Dental Cosmos. 



Physiology of the Siamese Twins. 

Dr. Hollingsworth, of North Carolina, who examined the 
bodies of the Siamese twins at the time of their decease, found 
the band which connected them to be an extension of the 
sternum, for about four inches in length and two in breadth. 
The band was convex above and in front, and concave under- 
neath. The two bodies had but one navel, which was in the 
center of the band, and it is supposed that there were two 
umbilical cords branching from this, one extending into each 
body. The connecting link was found to be the ensifrom car- 
tilage, and was as hard as bone, and did not yield in the least. 
[It may be here mentioned that, for some time previous to 
theirdeath.no motions were observable in the band.] The 
doctor said that he did not think they would have survived a 
separation, not from the fact of being afraid of separating the 
arteries, but from fear of producing peritonitis. No hecmorr- 
hage would have been produced, so far as could be seen, as 
there were no arterial connections of any account. 
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SCIENTIFIC AND PRACTICAL INFORMATION. 



PRESERVING ARMY CLOTHING FROM MILDEW. 

An appropriation of $100,000 has recently been asked from 
Congress to be expended during the next fiscal year in the 
preservation of army clothing from moth and mildew by a 
patent process. The process in question appears to be that 
patented by George A. Cowles and others, September 20, 
1864, and is based on the preservative action of sulphate of 
copper on vegetable libers. By the addition of alum, the pre- 
serving qualities of the mixture are, it is claimed, greatly 
enhanced ; and when gelatin is also combined, the fibers are 
said to be not only proof against decay, but also impervious 
to water. The ingredients are proportioned as follows : 
Alum 2 lbs. dissolved in GO lbs. of water, blue vitriol 2 lbs. 
dissolved in 8 lbs. of water, to which is added gelatin 1 lb. 
in 30 lbs. of water. A still further improvement is said to 
be effected by acetate of lead, | lb. dissolved in 30 lbs. of 
water. The solutions are all hot and separately mixed, with 
the exception of the vitriol, which is added cold. The in- 
ventors claim that the process is cheap, and does not inter- 
fere with the strength of the goods. 

THE HOME PRODUCTION OF STEEL RAILS. 

Eight establishments in the United States are now making 
rails from steel made by the Bessemer process. Their an- 
nual production is 150,000 tuns, an aggregate which, it is ex- 
pected, will ere long be increased some thirty -three per cent. 
Steel rails are becoming stronger in popularity ; and as the 
demand increases, there is every reason to believe that our 
productive power will eventually prove adequate to meet 
its full requirements without necessitating our dependence 
in any degree upon foreign makers for supplies. 

A SUBSTITUTE FOR BRISTLES. 

The fiberous bark of the sugar palm (arenga saccharia) 
proves to be a good substitute for bristles and animal and hu- 
man hair. The treatment is simple. The bark is first im- 
mersed in water and boiled for some time in an alkaline so- 
lution ; the fibers are then soaked in an emulsion of fat, al- 
kali, and water for about 12 hours, after which time they 
are sufficiently hard and elastic for the above named use. 

SULPHIDE OF CADMIUM FOR COLORING SOAP. 

The coloring power of the above mentioned material is so 
great that its price is of little importance. It is, however, 
frequently adulterated with zinc white, which may be readi- 
ly discovered by digesting the suspected substance in acetic 
acid, filtering, and adding a solution of carbonate of soda, 
which produces a white precipitate if zinc be present. 

DYEING FELTS WITH ANILINE COLORS. 

All aniline colors are suitable for the dyeing of felt, and 
the coloring matters can be repeatedly applied when a deep- 
ened effect is required. As brown is a color frequently used 
in felt-dyeing, it may be mentioned that fine shades of this 
color are obtained by using certain products from fuchsin 
(known in the trade as cerise, maroon, etc.) mixed with in- 
digo, carmine, picric acid, and a little sulphuric acid. The 
shade known as "Bismark" may be prepared from Manches- 
ter brown mixed with the last named ingredients, substitut- 
ing fuchsin for sulphuric acid. 

NEW SURGICAL DEVICES. 

Two great surgical novelties have lately been introduced 
into European hospital practice. The first is the aspirator, 
originated by Dr. P. Smith, which has been extensively em- 
ployed by Dr. Diculafoy, of Paris. By this instrument fluids 
can be extracted from formations at some distance fiom the 
surface, with safety and certainty. The second novelty is 
the introduction of a bloodless method of amputation and 
other operations on the limbs by means of a compressing band- 
age, by which the limb is blanched with a circular elastic 
cord, which compresses both the arteries and veins of the 
limb. This plan, proposed by Professor Esmarch, has been 
adopted by many hospital surgeons. It remains to be seen 
whether there are any drawbacks to this system, and espe- 
cially whether, in certain cases, embolism is likely to result 
from displacement of clot, which may have already formed 
in the veins of a damaged limb. 

TIIE RAMIE INDUSTRY. 

If any inventor has a good machine capable of thoroughly, 
quickly, and economically preparing ramie fiber for the mar- 
ket, there is a good prospect of its being largely to his inter- 
est to perfect the same, and bring it before the public at as 
early a day as possible. The great obstacle to the introduc- 
tion of this valuable plant — which, from the fact of its being 
an excellent substitute for silk, is destined to be one of the 
most important of our American products — is the difficulty 
of separating the fiber from the bark that envelopes it. The 
Chinese do this work by hand, producing one or two pounds 
per day of marketable fiber, and using an ordinary knife. 
Of course this slow process will not pay here. Several ma- 
chines, we are aware, have already been invented ; but for 
some reason, the proprietors take but little pains to bring 
them into notice. The plant can be successfully cultivated 
iu California and the Gulf States. It can be cut by an ordin- 
ary mowing machine, and an acre of land will produce from 
400 to 500 pounds at a cutting. The crude ramie staple is 
worth from §320 to $340 per tun in Europe. American 
manufacturers offer for it from 20 to 25 cents per pound, 
when furnished in considerable quantities. 

■•-« * »- » 

IIippoi'HAiiY in Frauce is increasing. During July, 
August, and September of 1873, the meat of 1,548 horses, 
140 asBes, and 15 mules, was consumed in Paris, showing 
an increase of nearly 100 per cent over the 6ame months in 
1872. 



The Application of Solar Heat as a Motor Force. 

That the heat of the sun may be transformed into mechani- 
cal force no one can doubt; for we see daily what masses of 
water solar heat raises into the air, to be precipitated to the 
earth ; and we know what an enormous mechanical force is 
here represented. 

But while solar heat is the cause of nearly all mechanical 
force developed on the earth, we have yet hitherto known cf 
no means whereby it may be directly utilized for mechani- 
cal work. It has been proposed, indeed, to employ solar heat, 
concentrated by lenses or mirrors, for driving a steam or ca- 
loric machine. These machines, however, are not suited for 
this, as thsj involve too great a waste of heat. Moreover, in 
concentration a large quantity of heat must be lost. 

Machines which serve for the transformation of heat into 
mechanical work rest on the principle that a liquid or gaseous 
substance, acted on by the heat, undergoes a molecular 
change, through which a certain mechanical force is devel- 
oped. The changes of solid bodies, under influence of heat, 
are too small for transformation of the heat into mechanical 
work, or to render them means of movement, although, 
through such molecular change, a certain mechanical force is 
developed. Gaseous bodies have been applied as a means of 
movement in the caloric and gas machines ; but with the small 
differences of temperature which occur in some machines, 
they cannot be employed as such, with advantage. Thus 
nothing remains but to employ a liquid ; and it must be one 
whose boiling point is very low. There are several such liquids, 
sulphurous acid, methylic chloride, methy lie ether, etc. Of all 
these, sulphurous acid best deserves attention, as it has sever- 
al useful properties for the end in view. It is not difficult to 
condense. The keeping of it presents no difficulties, and it 
may quite well be put in ordinary steam boilers. 

Take a vessel, A, filled with sulphurous acid, exposed to the 
sun's rays ; the tension of the sulphurous acid vapor, if the 
temperature of this vessel exceeds that of the surrounding 
air by 10° or 20°, must be from 1 to 3 atmospheres higher than 
that of the sulphurous acid vapor in another vessel B, similarly 
filled with sulphurous acid, but which has only the tem- 
perature of the surrounding air. We can thus arrange an 
engine, which agrees in principle with the steam engine 
with merely this difference, that the water is replaced by 
sulphurous acid, the fuelby the solar heat; while the vessel 
exposed to the sun's rays represents the steam boiler, the 
vessel kept at ordinary temperature may represent the con- 
denser. The sulphurous acid, condensed after doing work 
in vessel B, could easily be driven back by a force pump into 
the boiler representing vessel A. The capability of work 
of such a machine must naturally increase with the amount 
of the heat communicated to vessel A, or be proportional to 
the surface exposed to the solar rays. 

If now, we conceive a factory or shop, the roof of which is 
covered with vessels containing sulphuric acid, and which is 
furnished with a sun machine, made on the above principle ; 
such a machine might indeed work while there was sunshine 
but in default of this, the establishment would be brought to 
a standstill. True, the solar heat might he replaced by the 
heat of the air, if the temperature of the air were pretty high, 
and one had at hand a cooling substance like ice. But as this 
is not always the case, the establishment should have, be- 
sides the sun machine, an apparatus which might "stoie up" 
some of the work done by this. As such, Natterer's appara- 
tus for condensing carbonic acid might with great advantage 
be used. If a supply of carbonic acid were kept in a large 
gasometer, like those in ordinary gasworks, the Natterer ap- 
paratus might be fed from this. In a wrought iron vessel 
thus filled with liquid carbonic acid, we should have an 
enormous store of mechanical force, which might be made to 
replace the action of solar heat in the sun machine, partially 
or wholly. After work done , the carbonic acid, becoming gas- 
eous again, might be collected in the gasometer. Or, again, 
the sun machine , while in action, might drive an ice machine, 
and might, in default of sunshine, profit by the ice it had pro- 
duced, for maintenance of its working. 

We thus see that, from the present standpoint of Science, it 
is possible to construct a constantly working sun machine. — 
G. A. Bergh, in Poggeniorff's Annalen. 



ABOUT OURSELVES. 

" The steel engraving ' Men of Progress' is received, for 
which accept my thanks. The few subscribers I have sent 
you were not worthy the acknowledgment you have given 
for them." 

"I beg to acknowledge the receipt of the magnificent 
steel plate engraving entitled ' Meu of Progress,' and can 
assure you it surpasses anything I had the least conception 
of ; it not only being collectively a most appropriate sub- 
ject, but also one that cannot fail to be appreciated by all." 

The above are extracts from a couple of letters received 
from patrons in Canada and in Indiana, who have obtained 
clubs of subscribers for us. Their views are but examples of 
many others, whose appreciative commendations of our 
efforts reach us daily. 

The rapidity with which our subscription lists ar-» augment- 
ing and the constant addition of new names, not singly but 
by tens and twenties, indicate quite clearly that the strin- 
gency of the late panic has all but disappeared, and that 
business, especially in mechanical and manufacturing es- 
tablishments, has resumed its wonted vigor. So far from 
our circulation having become diminished by the financial 
troubles, we are happy to announce that it never has been 
nearly as large at this season of the year, nor have we ever 
known a new year which, dating from its beginning, has 
brought us so large an accession of new subscribers or such 
prompt renewals from old patrons. It would indeed be un- 
grateful on our parts did we fail to acknowledge our apprecia- 
tion of the kind words which reach us, and the more substan- 
tial, though not more agreeable, recognition of our efforts 
evinced by the constantly increasing ranks of our army of 
readers. It remains for us to strive to merit the praise al- 
ready accorded, by making the Scientific American, 
for the coming year, better and more useful than ever be- 
fore 

«-.••-» 

The Hartford Steam Boiler Inspection and 



To Inventors. 

C. E. G. lays down the following maxims for the guid 
ance of inventors . 

1. Know definitely what you want to accomplish, stick to 
it, and let other matters go, for the time. 

2. Post yourself thoroughly as to the laws governing the 
action of each part of your machine. 

3. Always bear in mind that whatever is gained in time is 
lost in power, and vice versa. 

4. Think over every machine, of a nature similar to yours, 
which you have seen ; and when your idea is clear in your 
head, compare it with those of inventors who have preceded 
you in the same line. 

5. Be sure that the cost of your device will not prevent its 
use. 

6. Avoid all complicated arrangements ; make every ma- 
chine of as few parts as possible. 

7. Imagination, judgment,and memory are the faculties to 
employ. Imagination will bring forth new forms and actions, 
judgement will compare them with other devices and deter 
mine their relative value, and memory will store up the re- 
sults for future use. 

»-.»H« 

As A test for red wine, which is sometimes artificially 
colored, Cottini recommends nitric acid : 50 parts wine are 
mixed with parts of nitric acid (of 42° B.) and heated to 
95° Fah. The natural wine will not change its color if left 
for some hours, but the arti'iciaUy colored wi!! loee its hue 
in a few miautca, 



Insurance Company. 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections in the 
months of October and November, 1873 : 

The number of visits made during these months was 2,449, 
and the number of boilers inspected, 4,919 ; of which inspec- 
tions 1,441 were internal and entire. The hydraulic pressure 
was applied in 3£3 cases. The number of defects discovered 
was 2,083, of which 555 were regarded as dangerous. These 
defects in detail were as follows : 

Furnaces out of shape, 80 — 14 dangerous ; fractures, 194 — 
93 dangerous; burned plates, 118 — 40 dangerous; blistered 
plates, 814 — 52 dangerous; deposit of sediment, 394 cases, 
of which 62 were regarded as dangerous ; cases of incrusta- 
tion and scale, 355 — 26 dangerous; cases of external corro- 
sion, 127 — 37 dangerous ; internal corrosion, 88 — 24 danger- 
ous; internal grooving, 31 — 9 dangerous; water gages de- 
fective's — 9 dangerous; blow-out defective, 38 — 12 danger- 
ous; safety valve overloaded, 37 — 16 dangerous; pressure 
gages defective, 288 — 58 dangerously so. These variations 
were from — 7 to + 20. Boilers without gages, 157 — 5 of 
these were run at high pressures; deficiency of water, 23 
cases — 5 dangerous ; braces and stays looseand broken, 102 — 
49 dangerous ; boilers condemned, 28. Corrosion, either in- 
ternal or external, has in many cases been found to be mak- 
ing great injury during these two months. In one case, three 
boilers were found connected together by cast iron pipe over 
the bridge wall. The joints in this pipe were made with 
copper gaskets. £ t the connection on No. 1, the shell around 
the flange was badly eaten by corrosion, and very thin. In 
another case, eight soft patches of copper were found on a 
boiler. Flue boilers that had been long neglected were 
found in bad condition, the flues being corroded entirely 
through. When boilers are not blown down frequently, 
impurities in the water become concentrated, and act very 
injuriously on the iron. The number of condemned boilers 
was unusually large, and they were in a dangerous condi- 
tion, liable to accident at any moment. 

-•_ • ,_« 

Chainmakers' Peculiarities. 
" The Troy chainmakers in that city," says the Troy Times, 
" are a peculiar set of men. They are eighteen in number, 
and are all English. Each chainmaker employs three assist- 
ants, and earns, when at work, about $25 per day. After 
paying three helpers, the chainmakers have from $10 to $15 
per day for themselves. They are stubborn, industrious and 
saving. This branch of manufacturing is in its infancy in this 
country ; and as the workers are few, they have a practical 
control of the trade. When strikes and lock-outs occur, they 
are able to hold out longer than other mechanics. Their ex- 
traordinary wages and their disposition to save what rhey 
earn almost invariably enable them to hold out until their 
employers yield. Their stubborness was well illustrated two 
or three years ago. They held out until their savings were 
all gone ; then they went to work upon the slreets and else- 
were for $1.50 per day until matters were arranged between 
the owners of the chain works and themselves. 

"Last sp: ng these men were working at an advance of ten 
percent over the wages paid when gold was selling at fifty 
cents premium. During the summer they demanded and re- 
ceived another advance of ten per cent. In November, the 
lack of work compelled the owners to close the works. A few 
weeks since they secured an order for about sixty tuns of 
chain cable of a peculiar kind. Only three of the chainmakers 
can work upon these cables, and to these three the owners 
offered work at the highest wages. They refused to go to work 
unless the other chainmakers were also furnished employ- 
ment. In this position affairs are at present. The firms have 
work for only three chainmakers. " 
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IMPEOVED GAINING MACHINE. 

Grooves cut at right angles to the fiber of timber are 
termed gains in the technical language of carpentry. These 
gains, which in the present method of erecting the heavy 
work of the period are very numerous, especially in bridges 
and railroad car timbers, have heretofore been done in 
a great measure by hand labor, or by rotary cutter heads 
projected through the surface of a table sufficient for the 
depth of the gain, over which the timber was carried to com- 
plete the gain transversely. 

These me- 
thods, howev- 
er, have not the 
advantages 
claimed to be 
attainable by 
the use of the 
improved gain- 
er, produced by 
the extensive 
wood work- 
ing tool build- 
ers, Messrs. J. 
A. Fay & Co., 
o f Cincinnati, 
Ohio, and re- 
presented in 
the annexed 
engraving. 

This is a very 
massive and 
substantial ma- 
chine, occupy- 
ing an area of 
ten by twenty 
feet upon the 
floor. Timbers 
of any size to 
twelve inches 
thick by twen- 
ty-four inches 
wide can, we 
are informed, 
be gained at 
any desired an- 
gle upon it. 
The limit of 
depth of gain is four inches, the width indefinite. 

By means of the stops, to be seen in front of the table in 
connection with the treadle and spring pin through the way, 
duplicates of timbers may be produced indefinitely, the stops 
indicating the width and distance apart of the gains. 

The depth of the gains is determined by 
the position of the stops placed in the slots 
in the cutter slide, and which will indicate 
four depths of gains. The table is moved 
longitudinally upon friction rollers by means 
of a rack and ' anion underneath operated by 
a hand whf •■'. in front. The cutter head, with 
its slide, ■ as a vertical movement governed 
by the lever in front and counterbalanced by 
a combination of springs inclosed in the 
moving frame. The cutter head can be placed 
anywhere within its range of movement 
without changing the position of the govern- 
ing hand lever. This is accomplished by 
turning the hand wheel on top of the cutter 
slide. 

The sliding frame, which conveys the cut- 
ter head in its traverse movement over the 
table, is actuated by means of a series of gear- 
ing driving a pinion in a fixed rack. This 
mechanism is contained within the frame, in 
self stopped at any point by means of a ship- 
per and adjustable stops on the side of the 
column, and started by the operator turning the handle un- 
der the hand lever which engages the belt with the tight 
pulley. The motion of this sliding frame is at a fixed speed, 
whether for wide or narrow timber, a peculiarity no other 
gainer possesses. This equal speed in either direction en- 
ables the cutting to be done both ways, the cutter head being 
so constructed as to facilitate the operation. 

The countershaft from which the machine is driven is 
placed vertically over the center of the distance of the travel 
of the pulley shaft, in the rear end of the sliding frame. 
The arc of the circle struck from the countershaft being but 
slightly different from its chord, the tension of the belt is 
not affected sufficiently to be any detriment to the working 
of the machine. 

The improvements in this machine consist of the equable 
traverse movement of the cutter head, the ease of adjust- 
ments, the fixed positions of the handles for the operator, 
and other mechanical refinements introduced where they 
will be appreciated by every mechanic. Patented January 
20, 1874. 



suitable for countersinking. Fig. 2 is a modification of the 
above and has two sizes of screw and a double thread. The 
point also, it will be noticed, is somewhat differently con- 
structed, being provided with slight projections which, ac- 
cording to the inventor, are not easily worn or broken. Fig. 
3 is still another modification of the first form, having also 
two sizes of screws but a triangular shaped point. This 
latter is well suited for easily penetrating wood, and is said 
not to be liable to become broken or dull. 

The tapering form of the tool makes the hole for the blank 



IMPROVED GAINING MACHINE. 

part of the screw, that portion being, of course, larger than 
die threaded part, while the countersinking and boring are 
both accomplished by the single operation. The invention 
will commend itself to wood workers, on the score of econo- 
my, as it tends to save the expense of a number of separate 




FUf.2 




AV//..V 



MONSON'S IMPROVED AUGER. 

Mr. Christian Monson. of Moscow, Iowa county, Wis., has 
invented a novel and, we should judge, very useful form of 
auger, which, he states, is capable of boring orifices of dif- 
ferent sizes, and is, besides, adapted to making holes for 
screws. 

The bit, as will be remarked from Fig 1, is provi 
ded with three distinct sizes of screw, each of which parts 
is made tapering in form. The larger of the three, A, is 
provided with a projection by means oi which it is rendered 



MONSON'S IMPROVED AUGER. 

augers of different sizes. Further particulars may be ob- 
tained by addressing the patentee as above. 

•••.«. 

BARKER'S HEATING AND VENTILATING APPARATUS. 

The recent disclosures nip.de concerning t ho verv defective 




heating and ventilating arrangements in the public schools 
and court rooms of this city have, to a considerable degree, 
aroused the attention of the public, not only in this but in 



other localities, to the existing necessity of improved and 
simple means for securing constant supplies of pure fresh 
warm air in crowded apartments. We illustrate in this issue 
the Galton fireplace, lately introduced in England and stroDg- 
ly commended by high sanitary authority. We herewith 
present another device of equal timely importance, consisting 
in a novel adaptation of the furnace flue and register. The 
apparatus, the construction of which will be readily under- 
stood from the anmxed engraving, seems to us, judging 
from the explanation of the inventor as below given, a plan 

of much merit 
and hence wor- 
thy of the care- 
ful examina- 
tion of health 
boards, archi- 
tects, builders, 
and property 
owners gener- 
ally. 

Our illustra- 
tion, partly in 
perspective and 
partly in sec- 
tion, shows the 
invention quite 
clearly. A 
supplementary 
flue, A, flared 
at its lower end, 
surmounts the 
flue leading 
from the fur- 
nace. Its up- 
per extremity 
is curved to 
terminate in 
the upper half 
of a register 
through which 
the hot air is 
delivered into 
the room. It 
will be obser- 
ved thatthe re- 
gister, though 
having a sin- 
gle gratimr of the usual size, is divided by a horizontal par- 
tition, and each portion is provided with a separate set of 
slats, either of which may be opened or closed at will. 
While the hot air from the flue, A, pours into the room in 
an ascending current, as indicated by the arrows, the cold 
and heavy vitiated air, which sinks to the floor, 
makes its exit into the lower half of the regis- 
ter, entering the main flue in the space between 
the supplementary pipe and the brick work, 
and thence passing up the chimney. By this 
means, it is claimed, a constant cuculation of 
of air is maintained in the apartment. 

The small pipe, B, arranged above the flue, 
A, is provided within with a valve operated by 
a suitable rod and handle, C, outside the re- 
gister. By this device either a portion or the 
whole of the hot air rising in the flue, A. may 
be discharged with the vitiated air flue, the 
register of the hot air pipe being either opened 
or closed accordingly, and thus increasing the 
warmth and consequently the draft of the vi- 
tiated air flue, a result of much importance in 
crowded rooms, where the heat becomes exces- 
sive and the air very impure. The inventor 
informs us that, in practice, the truth of the 
views above noted is fully proved ; a candle or 
handkerchief held before the two portions of 
the combined register indicating clearly the 
direction of the ingress and egress currents. By a simple 
modification the device is adapted for floor registers, and in 
cases where several flues pass up the wall side by side, a 
metal partition is used to separate each at the point of loca- 
tion of its register, enabling the apparatus to be convenient- 
ly and readily applied. The invention has already elicited 
favorable notice from eminent sanitary authorities in this 
city, Philadelphia, and Washington. It is covered by four 
patents of quite recent date. For further information ad- 
dress the inventor, Mr. George R. Barker, Germantown, 
Philadelphia, Pa. 

.■.«►_» — 

Gold Tor Illuminating. 

Procure a book of leaf gold, take out of the leaves gently 
and grind them in a mortar with a piece of honey about the 
size of a hazel nut, until it is thoroughly intermixed with the 
gold, then add a little water and re-work it ; put the whole in- 
to a phial and shake it well. Let it remain an hour or two, and 
the gold will deposit at the bottom of the phial. Pour off the 
liquor, and add weak prepared gum in its s^ead, sufficient to 
make it flow fieely from the pen or camel's hair pencil. 
When required for use, shake it occasionally. — Retell' s Po- 
tichomanie. 

«-<•»-«. . 

Pisciculture in Canada. — Several correspondents hav " 
ing sent us inquiries on this subject, we are desired by the 
author of the letter signed " Canadian " (on page 30 of our 
current volume) to state that he will be happy to give in- 
formation and advice to any one interested in the subject 
His name is Rev. J. Alexander Morris, Ottawa, Ontario. 
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THE AUSTRALIAN FEVER TREE. 

A question of considerable general interest was recently 
discussed at a meeting of the French Academy of Sciences. 
The subject was the remarkable sanitary influence of the 
eucalyptus globulus, when planted in marshy grounds ; and 
the tree in brief, it seems, has the curious and valuable 
power of destroying the malarious element in any atmos- 
phere where it grows. 

The species is indigenous to Tasmania, and is known 
among the colonists by the name of the Tasmanian blue 
gum tree, on account of its dark bluish tinged leaves. Grow- 
ing in the valleys and on thickly wooded mountain slopes it, 
often attains a hight of from 180 to 220 feet, with a circum- 
ference of trunk of from 32 to 64 feet. The foliage is 
thin and oddly twisted, surmounting, with a thin 
crown, the top of the pillar-like stem. The wood ex- 
hales an aromatic odor, and, after seasoning, is said to 
be incorruptible. For this reason, it is largely used 
in the building of piers, vessels, and other structures 
exposed to the ravages of the weather. It is largely 
exported, to the aggregate value, an authority states, 
of $4,000,000 per year. 

To the peculiar camphor-like odor of the leaves and 
the large absorption of water by the roots is doubtless 
owing the tact of the beneficial influence of tke tree. 
Where it is thickly planted in marshy tracts, the sub- 
soil is said to be drained, as if by extensive piping. 

Miasma ceases, we are told, wherever the eucalyp- 
tus flourishes. It has been tried, for this purpose, at 
the Cape ; and, within two or three years, completely 
changed the climatic condition of the unhealthy parts 
of that colony. Somewhat later, its plantation was 
undertaken, on a large scale, in various parts of Al- 
giers, situated on the banks of a river, and noted for 
its extremely pestilential air ; about 13,000 eucalypti 
were planted. In the same year, at the time when 
the fever season used to set in, not a single case oc- 
curred, yet the trees were not more than nine feet 
high. Since then, complete immunity from fever has 
been maintained. In the neighborhood of Constan- 
tina, it is alao stated, was another noted fever spot, 
covered with marsh water both in winter and sum- 
mer ; in five years, the whole ground was dried up by 
14,000 of these trees, and farmers and children enjoy 
excellent health. Throughout Cuba, marsh diseases 
are fast disappearing from all the unhealthy districts 
where this tree has been introduced. A station house, 
again, at one end of a railway viaduct in the depart- 
ment of the Var, was so pestilential that the officials 
could not be kept there longer than a year; forty of 
the trees were planted, and it is now as healthy as any 
other place on the line. 

La Nature, to which journal we are indebted for 
the annexed engraving of the peculiar leaves and 
flowers of the tree, adds that careful experiments have 
proved that, in a medicinal preparation, it cures the worst 
cases of intermittent fever, against which quinine proves 
powerless. It is also valuable as a disinfectant, and as a 
dressing for wounds ; while more recent investigations point 
to the fact that it may be rendered of great service in catar- 
rhal affections. 

The tree has been acclimatized, to a certain extent, in the 
South of France, Algiers, Corsica, Spain, Cuba, and Mexico. 
We should imagine that it might be cultivated, with im- 
mense advantages, in the swamps of our Southern States. 



lower part of the sides are formed a number of perforations 
to allow of the free passage of the water. D is a shaft, one 
end of which is jolt naied in a socket secured to the main 
receptacle, and the other passes through a short vertical slot 
made in the edge of the latter, carrying at its extremity a 
crank. The shaft, which may be secured in this slot by a 
suitable latch, not shown, is provided with a number of radial 
arms, E, which project from its lower part, so as nearly to 
touch the corrugated bottom of the vessel, B. The water 
and soap being placed in the boiler, the clothes are laid in 
the inner receptacle, and, the crank being rocked, are 
caused by the arms, E, to sweep back and forth upon the 
corrugations, thus quickly being cleansed. 




IHFB0VED WASH B0ILEB. 

In the novel form of wash boiler represented in our en- 
graving, the laundress is provided with a means of boiling, 
washing, and rinsing ciothes in, it is claimed, a most rapid 





and efficient manner. The garments, it is further stated, are 
the roughly cleansed, and this without injuring the most de- 
licate labrics. 

The boiler proper is akin in shape to that usually em- 
ployed, and it supplied with clamps, A, so that it may be 
firmly secured to the edge of the top of the stove or range by 
means of set screws. Inside the main receptacle is placed a 
vessel, B, the sides of which are vertical and support a cir- 
cular corrugated bottom, disposed as shown at C. In the 



THE "AUSTRALIAN FEVER TREE, 

In order to prevent the spattering of water out of the boil- 
er, during the rinsing, an extension, F, is provided, which 
fits in the mouth of the latter, and this is surmounted by the 
cover, which conforms in shape to the opening of either ex- 
tension or boiler. At one end of tin boiler is secured a spout, 
G, to which is attached a cleat to receive a wringer. The 
water pressed from the clothes is conducted by the spout 
back into the boiler, through the perforations in the side of 
the latter for the purpose. Handles are provided for lifting 
the apparatus, and a faucet may be placed at its lower part 
for drawing off the water. 

The device is the invention of Mrs. Mary A. Barnes, of 
Olympia, Thurston county, Washington Territory. Patent 
is ordered to issue through the Scientific American Patent 
Agency. 




New Marine Propeller. 

Anew propeller has been introduced by Dr. Collis Browne, 
which differs considerably from any other 
in use, somewhat resembling, when at 
n rest, the letter X, as shown by the illus- 
tration, and claiming to offer many ad- 
vantages over those commonly employed. 
These are absence of vibration, reduction 
of wear and tear to machinery, ready 
adaptability to any screw steamship, and facility of check 
ing a ship's way, with the power of driving her full speed 
astern in a few seconds on reversal, as well as giving con- 
siderable increase of speed, and effecting a great saving of 
coal. This propeller has been tried at a measured mile by 
the steam yacht Lapwing. 

During a trial under 58 lbs. pressure of steam, with a 
consumption of 81 lbs. of coal per hour, the propeller made 
220 revolutions per minute with the tide slack, and the fur- 
nace burning hard steam coal, the measured mile being run 
in five minutes. During a trial under 64 lbs. pressure, with 
a consumption of 112 lbs. of coal per hour, and usirig the 
ordinary fan propeller making 280 revolutions per minute, 
with the tide slack and the furnace burning best Welsh coal, 
the vessel made themeasuredmile in sixand a half minutes. 
As far as this experiment goes, the new propeller shows a 
superiority over the fan form. — Iron. 

«-4*»-«i . . 

Some experiments made by the directorate of the govern- 
ment railroads of the Netherlands, in regard to the preser- 
vation of exposed sheet iron, have lately been published. 
Plates prepared in various ways were placed in exposed situ- 
ations, and examined after three years. The result of the 
examination showed that as good a method as any of pre- 
paring the plates was to clean them by scraping and brush- 
ing, and then paint them with red lead. 



The Dry Inkstand an Old Device. 

" An inkstand containing carbonaceous and eytractive mat- 
ter in a dry state, which, with the addition of water only , 
will supply ink." Patented in England in 1820, by John 
Moody. 

The outside of the inkstand may be made of brass, tin, or 
other metal, and of any shape that may be thought desira- 
ble. Within must be introduced a small vessel, which may 
be made of lead, earthenware, or glass, with a hole to admit 
a pen, in which the composition is placed ; and the whole of 
the interior may be filled up with a cement, which may be 
made as follows : Melt two pounds of sulphur over a slow 
fire in a glazed pipkin ; when melted, takeit off the fire, and 
let it stand ten minutes or a quarter of an hour, until 
it is of the consistency of oil, then add to it lamp black, 
or any other color that may be thought proper, and stir 
it well together, and then pour it into the inkstand. 
The composition of carbonaceous and extractive matter 
is made and produced as follows : Take half a pound of 
fine honey, and the yolk of a new laid egg, mix them, 
and let them stand three days, frequently stirring them 
well together; then add half a pint of strong extract of 
galls, which extract is made by infusing one pound and 
a quarter of best blue galls, powdered, into three pints 
of soft or salt water; let them stand for six days, often 
stirring them ; then filter the whole through a fine wire 
sieve.and evaporate the liquor to one half (that is to say, 
one pint and a half), over a gentle fire, in an iron pot. 

Then take another half a pint of extract of galls, as 
above prepared, in which dissolve three ounces of gum 
arabic, one ounce of white sugar candy, and one ounce 
of indigo, all in powder. Then take the remaining half 
pint of extract of galls, a half pint of stroug decoction of 
logwood (which decoction must be made by boiling half 
a pound of logwood in powder, in a pint and a half of 
soft or salt water, until reduced to half a pint), into 
which put two ounces of blue galls in powder, two 
ounces of lamp black, two ounces of willow wood 
charcoal, ground very fine, and three ounces of sulphate 
of iron calcined to whiteness in powder, and stir them 
well together. Then knead the whole well together, in 
a marble mortar, into a stiff paste, which put into the 
stands, and let it harden in the air, over which paste 
must be placed a small quantity of cotton that has pre- 
viously been soaked in vinegar that has been well satu- 
rated with salt. 



Fixing Slate*. 

Slates, instead of being nailed to the roof, may be fast- 
ened by movable hooks, about 2 inches long, which are 
soldered to conically formed zinc plates, 4 to 6 inches 
long. The slates are thus kept securely between the 
hook and zinc plate, and can be removed simply, with 
the greatest facility, by turning the hook. Thus one or 
more of the slates can be taken out for repair, or new ones in- 
serted, without interfering with the rest. The method is 
said to make a roof watertight. 



SELF-PUMPING WELL-BORING DRILL. 

With the improved drill represented in the annexed illus- 
trations, the inventors claim that not only faster and better 
work can be accomplished, but that the apparatus can be 
more conveniently manipulated, and will penetrate further 




into the ground before its removal for cleaning is required, 
than the borers in common use. It is also stated that a hole, 
with this device, may be sunk by hand to a distance of 200 
feet, and with a lever to any desired depth ; while the oper- 
ator is enabled, during the progress of the boring, to know 
exactly the kind and depth of strata through which the tool 
is passing. 

The drill is made tubular and somewhat flaring, bo that it 
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forms an orifice a little larger than its body. Its lower edge 
is serrated, so as to cut a ring groove into the strata, the core 
of the bore passing up through the cavity in the drill. The 
upper end of the latter is rabbeted, and, by means of a screw 
thread cut thereon, is attached to a perforated tube, A, Figs. 
1 and 2. The object of the holes in the tube is to allow the 
water to esdape, and thus lessen the weight of the drill as it 
is moved up and down. To the upper end of the drill is 
hinged a valve, B, represented in section, Fig. 2, which opens 
upwards into tube A, so as, when the tool is raised, to carry the 
contents of the pipe up with it. Sections of tubing — part of 
one of which is shown at G Fig. 1 — are screwed to the part 
B, and increase in number with the depth of bore. 

Another advantage claimed is that, should the portions of 
the device become detached, a screw rod may be readily in- 
serted and the separated parts drawn out. 

Patented through the Scientific American Patent Agency, 
November 11, 1873, by Messrs. Timothy Phillips and Joseph 
Golletz. Further particulars may be obtained by addressing 
the inventors at Leavenworth, Leavenworth county, Kansas. 



An old subscriber, P. H. W., writes to say that he owns 
a propeller steamer of the following dimensions : Length 42 
feet, beam 7 feet ; boiler 4 feet 8 inches high, with 78 one 
inch tubes 2 feet long, and 31 two inch drop tubes 18 inches 
long ; the engine has a cylinder 5£ inches diameter x 7 inches 
stroke ; the screw is 38 inches in diameter with 5 feet pitch. 
She lias run 7 miles in 40 minutes, carrying 65 lbs. steam, 
the screw making 1G5 revolutions per minute. The boiler 
is of t 5 jt inch iron, and will carry 130 lbs. on the inch if re- 
quired. 

*«•»«. . 

Mr. R. F. Mushet has lately written a letter to the 
editor of the London Engineer, in relation to the age 
of a Bessemer steel rail which, he says, was the first 
cast steel rail ever laid down. The rail was laid down on 
the Midland railway, in the early part of 1857, and was 
taken up in 1873. It thus appears that it was in use for 16 
years, sustaining daily, Sundays excepted, the passage of 
250 trains, and at least 250 detached engines and tenders, or, 
during the 16 years, about 1,252,000 trains, and the same 
number of detached engines and tenders. 



The Hoosac Tunnel Alignment. — Mr. H. \V. N. Cole 
claims the credit of this for Mr. C. O. Wederkinch, who has 
had entire charge of the work, has run all the lines, and 
invented his own instruments for doing it. 



HOW SHALL I INTRODUCE MY INVENTION? 



ThiB inquiry ccmeB to us from all over the land. Our answer Ib: Adopt 
such means as every good business man uses in Belling his merchandise or 
in establishing any business. Make yourlnventlon known, and If it pos- 
sesses any merit, bouiebody will want it. Advertise what you have for 
Bale In such papers as circulate among the largest (lass of persons likely to 
be interested In the article. Send Illustrated circulars describing the merits 
of the machine or Implement to manufacturers and dealers In the special 
article, allover the country. The names and addresses of persons In dif- 
ferent trades may be obtained from State directories or commercial regis- 
ters. If the Invention Is meritorious, and If with Its utility It possesses 
novelty and Ib attractive to the eye, bo much the more likely It Is to find a 
purchaser. Inventors, patentees, and constructors of new and useful 
machines, Implements, and contrivances of novelty can have their Inven- 
tions illustrated and described In the columns of the Scientific Ameri- 
can. Civil and mechanical engineering enterprises, such as bridges, docks, 
foundries, rolling mills, architecture, and new Industrial enterprises of all 
kinds possessing Interest can find a place in these columns. The publish- 
ers are prepared to execute Illustrations, In the best style of the engrav- 
ing art, forthls paper only. They may be copied from good photogiaphB 
or well executed drawings, and artists will be sent to any part of the coun- 
try to make the necessary sketches. The furnishing of photographs 
drawings, or models Is the least expensive, and we recommend that course 
as preferable. The examination of either enables us to determine If It Is 
a subject we would like to publish, and to state the cost of engraving In 
advance of Its execution, so that parties may decline the conditions with- 
out incurring much expense. The advantage to manufacturers, patentees, 
and contractors of having their machines, Inventions, or engineering 
works Illustrated in a paper of such large circulation as the Scientific 
American Is obvious. Every Issue now exceeds 42,000 and will Boon reach 
50,000, and the extent of Its circulation Is limited by no boundary. There 
Is not a country or a large city on the face of the globe where the paper 
does not circulate. We have the best authority for stating that some of 
the largestordersfor machinery and patented articles from abroad have 
come to our manufacturers through the medium of the Scientific 
American, the parties ordering having seen the article Illustrated or 
advertised In tliese columns. AddresB 

MITNN & CO., 

37 Park Row, N. Y. 



Inventions Patented In England by Americans, 

[Compiled from the Commissioners of Patents' Journal.] 
From January 6 to January 12, 1874, Inclusive. 
Adjustable Pulley. -E. F.Allen, Providence, R.I. 
Combu "■■: -on of Fuel, etc.— D. T. Casement. Palnesvllle, O. 
Dn\ tal Filling.— C.E . Blake, San Francisco, Cal. 

j.lectric Brake.— S. W. WIIbou (of Philadelphia, Pa.), London, England. 
Electric Motor.— J. B. Stoue.Boonton, N.J. 
Fluid Pressure Regulator — D. T. Casement, PatneBvtlle.O. 
Hydrate of Magnesia.— C. H. Phillips, New York city. 
HYDRooARnoN Furnace.— G. W, Morris et ah, Baltimore, Md. 
Pump Valve.— W. Painter, Baltimore, Md. 
Raising Sunken Vessels.— H. F. Knapp.New Yorkclty, 
Rendering Tallow, etc.— J. A. Miller, Providence, R. I. 
Bcrew Making Machine.— W. H. Post, Hartford, Conn. 

Snap Connector.— S. Reynolds, Pittsburgh, Pa. 

Testing Wood, Iron, etc.— R. H. Thurston, Hoboken, N.J. 

"Ventilating Window.— Bradley Window Company, New York city. 



DECISIONS OF THE COURTS. 



United States Circuit Court— District of Massachu- 
setts. 

MELODEON PATENT.— ANDREW H. HAMMOND €' al.V\ TlIE MASON> HAMLIN 
ORGAN CO. 

[Decided December 2, 1873.] 
Shepley, J,: 

This Is a bill In equity by the complainants as assignees and ownerB of 
r,he letters patent reissued to El Dora Louis, as admin 1st atrlx of Lafayette 
Louis, on the 25th of July, 1871 , for an imorovement In melodeonB or reed 
Instruments, consisting of the application of mechanism to produce a 
" tremolo " In the musical note on said Instruments. The original patent 
to Lafayette Louis was issued November 18, 18S6. 

Defendants by their plea admit that they manufacture and Bell In connec- 
tion with their own organB tremolo attachments made precisely In accord- 
ance with the specification, drawings, and model of an application for let- 
ters patent, dated September25, 1868,made by Lafayette Louis, the assl gnor 
of the complainants. The plea admits for the purpose of this hearing that 
thlB mechanism embodleB the Invention described In the patent of said 
Louis, on which this bill In equity Is brought. 

The plea Bets up a justification in using these mechanisms under a license 
under the original patent granted by Louis to Mason & Hamlin, the assign- 
ors of theBe uefendants, and also under a Beries of contracts between LouIb 
and the defendant s themselves relating to the specific device used by them. 
It is not necessary to consider the questions discussed at the bar In relation 
to the license set up In the plea under the original patent, as we are satis- 
fied that the defendants are protected under their agreements with Louis, 
dnted September 25, 1868. 

It appears that Louis, prior to the 25th of September, 1868, made an Inven- 
tion of a combination of the fan tremolo with a rotary wind wheel, aud 
applied for a patent for this combination. On the same day he entered into 
three contracts with tliese defendants. The first was an absolute convey- 
ance to the defendants of all hfs "right, title, and interest In and to said 
Invention and letters patent which may IsBue therefor," and authorized 
the Commissioner of Patents to issue said patent to the Mason 4 Hamlin 
Organ Company, as the assignees of all his right, title, and Interest In and 
to said invention and letters patent. 

The second agreement grants to the defendants the right to make, use, 
and sell the invention above named, and assigned to them, as above seated, 
in connection with so much of the inventions secured by the letters patent 
of November J6, 1856, (on which this suit Is brought,) and by a patent of 
June 10, 1862, " as is contained In the said mechanism." The defendants 
agree to pay a royalty foreach and every tremolo mechanism substantially 
the same as that described and shown in the said application and accom- 
panying specifications, drawing, and model, until the expiration of the 
term for which the said letters patent shall be granted, referring to the 
letters patent for which application was on that day made. 

ThiB contract provided for one contingency— that waB the granting of 
letters patent on the application then made. Th» invention and the right 
to use the specific mechanism had been conveyed to the defendants. If, by 
the granting of letters patent to them as assignees of LouIb, they should 
obtain the exclusive right to use the Invention, then In such case they were 
to pay Louis .a royalty of one dollar foreach tremolo manufactured by them 
during the term of the patent. The contingency contemplated did not 
happen— letters patent were not granted for the combination applied for 

The third agreement provided tor another contingency—namely, the fail- 
ure of the defendants to obtain a patent for the Invention of 1863, which iB 
the case as It now exists. This agreement provided that^- 

Whereas the said LouIb has Invented an Improvement in keyed reed mu- 
sical instruments, and has this day executed his application for the grant 
of letters patent of the United States to secure the same, and has also 
made and executed an assignment thereof to the said Mason & Hamlin 
Organ Company, and a HcenBe to make, use, and Bell the mechanism de- 
scribed In the specification, drawings, and model accompanying the said 
application, under letters patent originally iBBued aB number 16.094, and 
dated November 18, 1856, and subsequently reissued as number 2,498, dated 
February 26, 1867, and again reiBBued aB number 2,944, dated May 26, 
1868, and also under letters patent numbered 35,528, and dated June 
10. 1863 ; now, therefore, in consideration of one dollar to him paid 
and for other good and valuable consideration, the said Louis hereby cove- 
nants and agrees with the said company, that if the said company fail to 
procure said letters patent for which application haB been executed aB 
aforesaid, then he, the Bald LouIb, will and does hereby grant unto the 
said Mason & Hamlin Organ Company the exclusive right under the said 
letters patent already granted, and under any and all reissues thereof, to 
make, use, and sell the specific mechanism described and set forth In the 
said executed application and the specification, drawings, and model ac- 
companying the same. 

Taking into consideration the threecontracts, it Is plain that Louis had 
invented a new combination of the old parts patented by him. He applied 
for letters patent for this new combination. Heconveyed to defendants 
for a valuable consideration, and unconditionally, the invention and the 
right to make, use, and Bell the specific mechanism described In the appli- 
cation Including the old parts as well as the new combination. 

If the defendants succeeded in obtaining a patent for the new combina- 
tion, they were to pay a royalty In addition to the consideration they had 
already paid for the invention ; but if no letters patent could be obtained 
the defendants were none the leBS the owners of the right to make, use, and 
sell the "Invention" and the mechanism It contains, and "the specific 
mechanism " described in the application. 

Independent of the granting, reissuing, or extension of any letters pat- 
ent, without limitation of time, they had purchased and taken a convey- 
ance of the right to make, use, and Bell those specific devices in that spe- 
cific combination. This Is what they do UBe and this only, and this ttiey 
have a right to use. Their right Ib not limited to the term of the original 
patents embracing the parts of the combination. It is true that the third 
contract, in case of failure to obtain a patent for the new combination, 
grants to the defendants the exclusive right, under the patents already 
granted for the parts, to make, use, and sell the specific mechanism de- 
scribed In the application for letters patent for the new combination; but 
they had the right to use this specific mechanism. The license under the 
old patents was only Intended to make this right exeluslve. Their exclu- 
sive right under themmlght end with the expiration of the term of the old 
patents : but their right was independent of their existence or duration. 

Bill dismissed. 

United States Circuit Court— District of Massa- 
chusetts. 

BUTTON PATENT.— CHARLES L. POTTER VS. OSCAR S. THAYER et 111. 

[In Equity.— Before Shepley, Judge.— Decided December 2, 1873. J 

A patent for attaching a helical shaft to a button by soldering It to a cir- 
cular disk which Ib Bunk Into a corresponding recess In the button, and Is 
prevented from turning by a cross bar also sunk Into the button, Is not in- 
fringed by a button similar in other respects, but in which the shank ispre- 
v en ted from turning by serrations on the edges of the disk and of the recess 
into which the disk Is jammed. 

Bill dismissed. 



NEW BOOKS AND PUBLICATIONS. , 

Johnson's Dentai, Miscellany, a Monthly Journal of 

American and Foreign Dental, Surgical, Chemical, and 

Mechanical Literature. Per annum, $2.50. Volume I, 

No. 1. New York : Johnston Brothers, 812 Broadway. 

T hi b is an ably edited and readable periodical, which has, we believe, an 

excellent prospect of success. 

Quantitative Chemical Analysis. By T. E. Thorpe, 
Ph.D., F.R.S.E., Professor of Chemistry in the Anderso- 
nian Institution, Glasgow. New York : John Wiley & 
Son, 15 Astor Place. 
This very excellent and original work has long been waited for by scien 
tlflc men. The rapid growth of chemical science soon makes our text books 
become antiquated, and the best works on analytical Investigations hith- 
erto published have not been able to embody many theories and results 
which are universally recognized as true. It is not probable that Fresenlus 
will ever fall to be read by students in chemistry ; but we must look to more 
modern writers for works dealing with contemporary science, of which 
Professor Thorpe's book is an admirable specimen. 

Mechanics* Geometry, Plainly Teaching the Carpenter, 
Joiner, Mason, Metal Plate Worker, and Other Artisan, 
the Constructive Principles of his Calling. Illustrated 
by Accurate Explanatory Cardboard Models and Dia- 
grams. By Robert Riddell, Author of " Hand Railing 
Simplified," " Practical Geometry," " The Carpenter and 
Joiner," etc. Philadelphia : Published by the Author, 
1214 Hancock street. 
This Ib one of the most valuable practical] works which has.'oome under 
our notice. The problems dealt with are judiciously selected, and contain 
directions for nearly every useful form. But Its especial merit lies In the 
Illustrations, of which the parts are movable from the cardboard on which 
they are printed, so that the deBlred pyramid, octagon , sloping roof, cone, 
or otherform may be made by the reader, at once affording a practical Idea 
of the construction intended to be Illustrated. The text of the book is 
clear and concise, and anymechanlc who wishes to ascertain the first prin- 
ciples of ruleB of construction In common use, as well as thoBe In Bearch 
of Improved methodB, will be able to acquire from It a good knowledge of 
practical geometry. It Ib altogether a volume of the highest value, and Ib 
likely to do much to promulgate scientific knowledge of the usef ul arts. 
In thu Interests of our skilled workmen and the cause of technical educa- 
tion, we wish it an extended circulation. 

The Larynx the Source op the Vowel Sounds. By 
Thomas Brian Gunning, New York. Baltimore: Jour- 
nal of Dental Science Office, 86 West Fayette etreet. 
An elaborate resume of the statements of Professors Tyndall, Helmholz 

and ethers, In support of the author's owe views and reasoning — ; Z-' m - 



The Animal Kingdom. Volume II, No. 1. Published by 
the American Society for the Prevention of Cruelty to 
Animals. 

A pleasant and useful little publication, well suited for the perusal of 
young people, In whom It Ib likely to create a sympathy for the objectB of 
the praiseworthy Institution by which It is Issued, and to teach all of us to 
respect and help those who cannot help themselves. 

The Wobkshop for January contains a continuation of a valuable arti- 
cle on the Vienna Exposition in connection with art industry— more espe- 
cially, in the present number, with reference to gold and silver work. Trie 
UBual large proportion of admirably executed engravings of the finest pro- 
ducts of European decorative artiBts are added, and comprise some exqui- 
site designs in cabinet work, mural decoration, jewelry, etc. In order to 
render the advantages offered of practical utility, a large sheet of work- 
ing drawings is supplied. Published by E. Steiger, Nos. 2'i and 2i Frank- 
fort street, New York city. Subscription, $5.40 per year. 

We have also received from the same publisher the ilrst number of Art 
Workmanship, a superbly printed periodical which is designed to form 
a complete historical atlas of art work. Its object is to present, by 
finely executed engravingB on separate and detached pages, together with 
the necessary letter preBS, full descriptions of the treasures of public 
and private collections, the admitted masterpieces of churches, monas- 
teries, and town halls, and, in fact, of all known objects of art which 
will Berve both to educate the taste and supply good models. The work 
Ib to cover a wide ground and embrace the subjectB of wearing apparel, 
embroidery, and lace, vessels In clay, glaBB.and crystals, goldsmith's work, 
wrought and cast iron work, paneling and wood mosaic, wall decoration, 
bookbinding, aud, In brief, every thing of value to followers of artistic 
pursuits. Each part contains a colored plate and some six or seven plain 
engravings on heavy paper. Issued In twelve monthly parts, at $1 each, 
or at $10 per yea;. 
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Improved Seed Sowing Machine. 

We have recently been favored with a description of an improved seeder 
the patent of which Ib owned by Mr. Christian Monaon, of Moscow, Iowa 
county, Wis. , the inventor of the new auger Illustrated elsewhere In this 
issue. The machine, It Is stated, has been In successful use forsome time, 
and has developed many Important advantages. The essential features of 
the device consist In the seed-distributing mechanism, which includes two 
seed boxes, one In front of the other. The bottom ot the larger box Is 
formed of alternate plates and angular surfaced blocks, In Ihe former of 
which are holeB. Beneath theBe oriflceB and extending across the frame Is 
a cylinder, around the circumference of which circular recesseB are cut to 
correspond with the apertures In the bottom of the receptdcle. The cyiin 
der Ib so arranged as to slide in Its bearings longitudinally, so that each 
hole In the seed box may be over one of three BetB of circumferential 
receBBes at will, and govern the quantity of seed to be delivered. These 
sets are of different sIzeB. There iB a revolving shaft inside the cylinder 
having arms passed loosely through holes made therein. By this means the 
seed Is agitated and caused to fall through the apertureB in the bottom and 
fill the receBseB in the cylinder as it rotates below. A brush suitably 
arranged cuts off the flow, and the cylinder, continuing its revolution, 
throws the grain Into tubes, and thence Into other conduits, the lower ends 
of which furrow up the ground in advance. The smaller Beed box alBO haB 
a beater shaft within, and supplies its seed to a cylinder below, In which, 
however, there ib but a Blngle radial recesB. the Bize of which can be gov- 
erned by suitable meanB. ThiB may be used, the other mechanism being 
out of gear, to distribute the seed at Intervals, the grain being delivered 
to the tubes of course but once at each rotation of the cylinder. There 
are three seed tubes or drills which enter the ground, and which make rows 
five IncheB apart. They are governed by suitable mechanism so aB to be 
eaBily raised from the ground, and are also prevented from becoming easily 
clogged. Attached to the rear of the machine, whicli Is mounted on wheelB 
In a suitable frame by a draft bar and drawhead, Is a roller above which 
the driver's 6eat is disposed. This attachment Ib provided with all ma- 
chines, or, if the apparatus be first purchased separately, It can be supplied 
at, we are Informed, a Bmall cost. The use of brushes In cutting off the 
grain prevents any injury to the kernels, and the mechanism, it Is stated, 
measures out the Beed with exactncBB. The machine can be UBed for plant- 
lugcorn or other grain, either In drills, hills, or check rows. It Is readily 
adjusted to suit the distance apart of the hills and the quantity of seed to 
be delivered. The owner of the patent addB that the invention has been 
quite thoroughly teBted and extensively manufactured. He is desirous of 
Increasing his facilities, however, and wiBheB to dispose of territorial 
rights. Patterns furniBhed at small cost. Further particulars may be 
obtained by addressing aB above. 

Improved Device for Cleaning Steam Generator!*. 

David L. Latourette, New York city.— ThiB invention proposes to provide 
Bleam boilerB with independent and permanent pipe connections, the same 
having cocks or valves, whereby, as soon as they are blown off, a current of 
Bteam or other fluid may be forced through the boilers, Bald current bring 
impelled by suitable meanB. The Injection pipe ib attached to the boiler at 
one end on the upper Bide, and the discharge pipe or connection at the 
diagonally opposite end. Thus the current of steam or other fluid actB on 
the sedimentary deposit immediately around the point oi entrance, and 
thence extendB ItB influence to all the remaining parts of the Inner surface 
of the boiler, and, driving the same before it, carries It toward the lowest 
andmoBt distant point, where It Is forced out of the boilerthrough the pipe 
connection there applied. 

Improved Compound Tool. 

John Dillon, New York city.— The hammer head Is provided with a Bhort 
handle, which Is made hollow and with a square socket in the outer end to 
adapt it to be UBed as a wrench for turning bolts, nuts, etc. Upon the outer 
Burfaceof the end of the handle is formed a screw thread to fit into the 
hollow handle. The shanks of a Bmall gimlet and of a brad awl are attached 
to the opposite sides of the button, which has a screw thread cut upon its 
edge to fit into the screw thread of the handle. By reversing the button, 
the brad awl or gimlet may be made to project aB one or the other may be 
required for use. A small set screw, which screws in through a small hole 
in the handle, prevents the disk from turning when the tool Ib turned back- 
ward. The outer end of the handle is notched, and the Inner surface of one 
or both the jaws thus formed isserrated to adapt them to serve aB a wrench . 
One of .the jaws Is sharpened to serve as a fine screw driver, and the other 
ismad&to serve as a coarse screw driver. In the hammer head, near the 
claws, la. formed a socket, Into whichntsthe brad awl, where It Is secured 
In place by a set screw. As thus arranged, the tool becomes a crank for 
turning a shank or other object. 

Iinpi overt Shoe Fastening:. 

Samuel Babbitt, Brazil, Ind., aBBignor to himself and William E. Sibley t 
BoBton, MaBS.— The flap of one quarter coverB the slit at the InBtep and 
overlaps the other quarter, bo as to close the slit as tight as possible against 
water and dust. A strap Ib attacned, near one end, to the flap near the bot- 
tom of the silt, passes through metal loops on both flap and body of the 
shoe, In a zigzag course to the top, and Ib doubled through a buckle, and 
attached at its upper end to the flap. The doubled portions passing through 
the loop allow of loosening the Bhoe sufficiently without drawing the strap 
out of the buckle, thus saving considerable inconvenience that would 
attend the pulling of it out. 

Improved Grain Drill. 

Samuel Hart, Fulton, N. Y.— Along grain hopper extendB across the front 
portion of the machine with achamberlnto which the grain escapes through 
the passage, which is regulated by a gate. The side of this chamber is made 
to fit nearly half around a Bmall dropping roller containing pockets, oppo- 
site which there are slotB, through which the grain passes Into the pockets. 
The roller has aB manj pockets as there are to be drills In the machine, and 
each pocket discharges Into a spout forsowlng In drills. The drill stocks 
may be readily released for adjustment or removal. The dropping spouts 
terminate over the drill tubes, and have, when tho machine is to be used, 
for planting, a gate or valve closing againet the lowerend by a spring ehank 
to retain the grain until It should fall Into the hill. 
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Improved Printer's hide Stick and Quoin. 

Francis Keehn, Milwaukee, Wis.— The object of this invention 1b one for 
the useof printers, consisting of an Improved side stick and quoins, by 
which the forms may be easily set without Injuring the Imposing stone, 
and firmly retained during the printing process. The Invention also con- 
sists In constructing the side stick with wedge-shaped sections, which are 
wider at the base, forming a projecting step, along which the wedge-shaped 
quoins, with a similarly projecting top step, are guided, so as to confine 
the type In the chase. 

Improved llano and Organ Attachment. 

Leon J. Frcmaux, New Orleans, La.— This invention consists of movable 
boards, having pins and bridgps arranged on one side In the order of the 
music, like the projections of the barrel of a music box. This 1b caused to 
slide along the top of a box by a hand crank and buI table gearing. In the 
box are levers corresponding to all the keys of the piano and organs, con- 
nected by suitable contrivances with cushioned plungers or hammers 
which arc made to strike the keys of the instrument when the projections 
on the moving board come in contact with the levers. The piano or organ 
is thus ciused to play the piece represented on t lie board by the projections. 
Different boards will be used for different tunes. The box containing the 
apparatus is so contrived that It can be applied to any piano and organ by 
simply placing it on tiie front above the keys, and securing it by clamps 
and adjusting devices attached to the box, forming a simple and ingenious 
contrivance. It requires four or more boards for each tune, as the parts 
are always repeated alternately, and each board is used in the order In 
which its part of the tune Is played, the others being removed. 

Improved Adjustable Hanger for Mirror*, etc. 

.lames Wright, New York city.— This invention has for Its object to fur 
nish an improved device enabling the mlrrororpictureto be l:ung without 
injuring the plastering or cutting the woodwork of the house, and without 
the use of step ladders or othercontrlvanccs for attaining the requisite 
night. The device consists of an upper strip of wood which is hung upon 
a null in the wall. The lower part of tills strip forms a tongue which is 
slotted, and which enters a dovetail groove made longitudinally In a sec- 
ond strip. A square bodied bolt and thumbscrew passes Through the 
lower strip and tongue, no that the two may be clamped in any position. 
The upper end of the lower strip terminates in a band which encircles the 
upper strip, serving as a keeper fur the latter, and also as a support for the 
hook which sustains the mirror. 

Improved Sewing Machine. 

Theodore A. Weber, Philadelphia, Pa., assignor to Albert Lathrop Run- 
yon.— The first part of the invention con fists of an arrangement of a rotat- 
ing looper and a vibrating loop spreader for opening the loops wide enough 
for passing a commercial spool, so that the rotating looper shall first take 
the thread from the needle and open the loop to some extent before the 
vibrating spreader takes It, Instead of the reverse arrangement, which has 
been before used. 1'y this arrangement, it is claimed, a much shorter 
mid stlfl'er needle can be used, and there ie less liability of the needle 
springing »wfi y from the looper and missing stitches. Thesecond part of 
the Invention consists in the arrangement of an upper thread take-up, to 
operate in connection with the under bulged plate take-up, heretofore 
used. When the spool has passed through the loops, and the spreader 
begins to go buck to release the loops, the bulged plate enters it, and 
draws the thread laterally over Its swell, so as to keep the necessary ten- 
sion on the slack given up by the spreader. At the Bame time the upper 
take-up begins to rise, the needle arm, having previously reached the 
upper limit 0! Its movement and begun to descend again, acts, in con- 
junction with the bulged plate, to keep the loops taut. The bulged plate 
escapes through the loop as fast as It Is taken up, and the latter passes off 
the horn as It vanishes, the horn preventing it from being caught by the 
needle and the spreader. 

Improved Curtain Fixture. 

Henry K. Warner ana Charles E. Smith, Rochester, Minn.— Two wooden 
bars are connected together longitudinally, so as to be at right angles to 
each other, and are provided with suitable eye bolts, so as to be suspended 
from the upper part of the window casing. The curtain roller Is plvoced 
in sultahle brackets secured In the angle between the bars. One bracket 
Is detachably secured to the bars by a pin, so that by drawing out said pin 
the bracket may be swung outward and the roller detached. The shade 
is wound upon the roller by means of a cord, one end of which is attached 
to a spool attached t-> one end of the roller, and which is wound upon said 
spool by drawing down or unwinding the shade. The cord passes through 
a guide notch formed in the lower edge of the vertical bar, where it is 
kept In place by a pin, so that by withdrawing the said pin the cord will be 
released, so as to be detached with the shade and roller. The cornice Is 
hinged to the forward edge of the horizontal and upper bar, and is so 
formed as to pass around the forward side of the roller, so as to cover the 
said roller and protect the shade from the falling dust. The end parts of 
the cornice lit and rest upon the brackets. To the loweredge of the bar 
Is attached a catch which is made with a tapering slot, so that by moving 
fie cord into the narrow part of Bald slot it will be held securely, holding 
the shade in any desired position. 

Improved Carpet Stretcher and Tacker. 

Zadock A. Ward, Plttsheld, Mass.— This Invention is an improvement in 
the ciasH of implements for simultaneously stretching and nailing car- 
pets. In which a hammer and tack or nail conducting channel and toothed 
pusher are main elements. To the lower end of the handle Is rigidly con- 
nected, under suitable angle, an upright guide piece, which is provided at 
Us broader lower part with forward curved teeth for the taking hold and 
stretching ot the carpet. In a recess in this guide piece, and supported by 
a spiral spring above the same, is a sliding bolt, the upper end of which Is 
struck by a hammer head. The latter is secured to a curved lever 
pivoted to the handle. The lever projects at some distance below ItB 
fulcrum, and Is connected at its end with a curved rod which is operated 
by a shorter handle. The tack conducting and feeding arrangement Is 
placed into a recess at the upper side of the lower part of the handle, 
adjoining and opening intc V.ie T Bhaped recess of the guide piece. A 
T shaped tack conductor slides in Inverted position in the recess by the 
action of a coiled spring, on it ■■ upper part, projecting into the recessed 
part of the guide piece. The U tihaped carpet tacks are placed one adjoin- 
ing the other on the central part of the conductor, and held thereon by 
means of a covering plate. The tacks are fed into the recess of the guide 
piece and acted upon by the spring bolt, wbleh drives them into the carpet 
at the require* time. 

Improved Steam Cooker. 

John Bentz, Parkersburg, West Va.— This invention is a steam cooking 
apparatus, which admits the steam to the victuals In each partor drawer 
thereof on closing the drawers, shutting off the steam on openlag the 
drawers. No steam can thereby escape and burn the fingers, but the 
cooker works uniformly with the full heating power. The different parts 
of the cooker are arranged above each other, separated by partitions, and 
connected at their rear sides with a vertical extension of the boiler. The 
stei'in enters through short tubes, with valves applied therein, opening 
into larger tubes of the drawers, with horizontal guide pinB, which push 
the valves open when the drawers are within the cooker, and shut off the 
ul earn when the drawers are opened for inspection. 

Improved Hemmer for Sewing Machines. 

LouIb Sexauer, Brooklyn, N. Y.,as8lgnor to himself and John B. Chris- 
toffel, Brooklyn, E. D., N. Y.— The Invention consists of an auxiliary 
prcsscr which Is employed in combination with an extension hemmer. It 
consists of a spring plate bolted on the plate of the hemmer, and a second- 
ary plate provided with an adjusting Bcrew. The spring plate 1b secured 
adjustably, and so arranged that the end will rest on the top of the machine 
pressor, to be lifted up by It, while the plate ItBelf tends to spring down on 
the cloth. Tiie secondary plate is to be forced down upon the cloth at the 
out^r cud, to press anl smooth the fold down flat, so as to run along the 
guide propsrly to guide the hem to the needle. The adjusting screw Is to 
regulate the distance of the secondary plite fronvthe spring plate, accord- 
lug to the thickness of the cloth. For example, If the cloth be light and 
thin, It should b2 ;a<ijU3ted lower thaa If the cloth be thick, because tbe 
sewing machine pres-ser presses down Into the thick cloth, and the latter 
will L>3 iilgiir relatively to tne point of support of the secondary pressor . 



Improved Bridge. 

James Valleley, Canton, O.— For constructing metal arches for bridges 
this Inventor proposes to make hollow trunks, either of four or six sides, 
formed of flat plates, or some of flat plates and some of lattice bars, 
united at the angles by angle bars. These trunks have a section of the 
form of a trapezoid when four Bided, and of the form of two trapezoids, 
placed base to base, when constructed with six aides. The shoe for the 
end of the arch or chord is formed of two metal pieces, one of which 
receives the end of the chord on Its face, and is supported by trunnions In 
bearings on the top of the other piece, which is bedded In the foundation, 
so that the piece supporting the end can turn readily, as required by the 
expansion and contraction of the arch. 

Improved Draft Equalizer. 

William McClelland, Sr., Fowler, 111.— The object of this invention Is to 
produce av equalizing attachment for three horses, to be applied to reap- 
ers and other vehicles, by which a greater effect is obtained, and the side 
draft regulated, as required. The weight of the tongue on the neck of the 
horses may also be adjusted.' The Invention consists of a curved bar which 
is attached to the tongue, and carries the rear extending bar, with regulat- 
ingrod, which connects with and is adjustable on a cross bar of thehoundB 
Beth bars together support the equalizing bar, and allow the adlustmen. 
of the same Into any required position. 

Improved Car Coupling. 

Thomas Reas Land, Grass Valley, Cal.— The link has at each end a flat, 
spear-shaped head which, when the carB come together, enters a spiral 
opening in a circular block. As the link Is pushed through this spiral 
opening, it turns a block one quarter around and lifts up a weighted, lever 
attached. When the spear-shaped head of the link has passed entirely 
through, the weighted lever drops and returns the block to its original po- 
sition, which position Is such that the narrower width of thespiral opening 
will be crossed by the broader part of the spearhead of the linK, and there- 
fore the link will be prevented from being withdrawn through the opening. 
The block (s held In the drawhead by a circular flange or a second block, 
which enters a corresponding circumferential groove In b aid first block. 
The flanged block 1b secured to the plates by bolts. The link issustalned in 
a horizontal position, and guided to enter the spiral opening by the assist- 
ance oi the socket piece, which has a square stem which plays back and 
forth in a sijui-e hole in the center of the blocks. The spiral springs con- 
necting the siem to the blocks operate to relieve the cars from the effects 
of the shock of meeting when in the act of coupling. The end of the link 
closely fits in this socket piece, the other end of the link being held In a 
similar manner in the coupling Iron of the car adjoining. 

Improvement in the Propulsion of Vessels. 

Charles P. Macowitzky, Corpus Christ!, Texas.— This Invention has for 
its object to improve the construction of tbe device for which letters pat- 
ent No. 135.394 were granted February 18, 1873. The piston rod of a steam 
engine Is secured to an arm which passes through a slot In the bottom or 
side of the vessel and a Blot In a sliding frame, and Is rigidly attached to a 
rack bar. The latter slides upon the frame and engages with a gear wheel, 
attached to the paddle, so that the said paddle may be projected and with- 
drawn by the movements of the said rack bar. The paddles are pivoted to 
the sliding frame, so that they may be carried back and forth by and with 
said frame or plate in its movements. By suitable construction the arm 
and rack bar will be first moved to adjust the paddles, and the rack bar, 
paddles, andarmswillthenbe moved together to make the stroke. The 
mechanism of the parts may be so adjusted with respect to the piston rod, 
that the paddles will be projected upon the forward or back stroke, as may 
be desired. 

Improved Valve. 

George R. Crane, Palnesville, O.— The disk of the valve is surmounted by 
a hollow cylindrical extension, which Is enclosed In a cage formed of three 
vertical standards, suitably secured at their lower ends. These standards 
prevent the valve from tilting laterally, and have studs at their upper ends 
to keep the same in place. The valve is secured with a ringof leather, fitted 
into a recess In Its face which is secured by a clamping disk, nut and bolt. 
The valve seat in the bottom plate Is made In two parts, of which one Is In 
a flat plane, and the other is conical or concave. With the flexible bushing 
of the valve constructed to correspond with these formB.all theadvantages 
of both for securing a tight joint are claimed to be obtained, as the elastic 
substance will shape itself to both parts, and afford greater security. The 
valve can be removed readily for repairing the bushing by unscrewing the 
fastening of one of the standards, and the bushing can be easily taken out. 

Improved Car Coupling-. 

Hamlin G. Russell, Lincoln, Til.— Each drawbar Is provided with a coup- 
ling hook which 1b pivoted, at the rear end of the same, to a strong vertical 
rod. A strong band spring Is connected to a hook and placed In Buch a 
manner between It and the side of the drawbar that the force of the same 
presses the hook toward that Bide of the drawbar. The opposite side of 
the drawbar Is made with a solid Inclined part at the mouth for the easy 
enterlngof the coupling hook of the adjolningcar, which part Is supplied 
with a vertical groove along Its rear edge, into which the hook locks. A 
catch plate Is secured to the Bide of the drawbar in the rear, so that its 
front part has an elastic spring-like action. On the approachlngof the cars, 
the hooks lock into the vertical grooves. For uncoupling, a suitably ar- 
ranged lever is carried sidewlse, bo that the catch plates act on the ends of 
the hooks and disengage them from grooves. The play In vertical direc- 
tion which Is given to the hooks along the grooved parts allows the coup- 
ling of cars of different bights, while the side playof the hooks Instantly 
disconnects the cars when any one should get off the track. 

Improved Sash Holder. 

Samuel Chard, Mianus, Conn.— This invention is Intended to furnish 
means for holding window sashes in any desired position, and forfastcning 
them when they are down. The sash Is raised by puBhlng back the catch 
by means of a knob which releases a lip. The catch is held back until the 
sash is In the desired position, when the knob is let go. The pressure of 
the spring is designed to counteract the weight of the sash to some extent, 
but the catch, being free to turn on Its knob pivot, acts as an eccentric and 
securely holds the sash. 

Improved Mechanism for Towing Boats. 

Giles S.Olin, Deer Lodge, Montana Terr.— The tug boat is provided with 
engines for furnishing motive power, and a propeller wheel is made to op- 
erate at the stern. A drum Is supported on a horizontal shaft by stands 
which are attached to the sides of a frame. This drum is revolved by the 
motive power with the shaft when winding up the two ropes, and on the 
shaft when unwinding it. The drum Is given a slight longitudinal motion 
by means of a lever, which couples it with the gear wheel on the drum 
shaft. The motive power is applied to the propeller by means of a central 
shaft. The propeller shaft and the two shafts are coupled together and un- 
coupled by means of a shifting lover, the propeller wheel being used only 
periodically, or to move the tug ahead and unwind the rope. The towing 
of the boat, or train of boats, Is done while the tug is anchored and station- 
ary. The towing rope may he of any length which can be conveniently 
wound on the drum. One end of the rope Is attached to the drum, and the 
other end to the train of boats. The drum is thrown Into gear with the 
shaft, and the train of boats is drawn near to the tug by revolving tbe drum 
and winding up the rope. When this is accomplished, the propeller wheel 
Is slipped into gear and the tug Is driven ahead, while the drum Is uncoupled, 
so that It levolves freely on the shaft and unwinds the rope. When the 
rope Is unwound, the propeller wheel is uncoupled, the tug Is anchored, the 
drum is thrown Into gear, and the rope Is again wound up, and this process 
Is repeated as rapidly as desired. 

Improved Glove Turning Machine. 

Frederick Vanderpool, Mayfleld, N. Y., assignor to himself and James E. 
Wood, of same place.— The object of this Invention is to furnish a conve- 
nient glove-turning machine, by which all the fingers and the hand part, 
with the exception of the thumb, may be turned simultaneously in a rapid 
and easy manner. The invention conslBts of a stationary frame with finger 
tubes, over which the glove to be turned is placed. A spring frame with 
hand board and finger rod slides in the stationary frame, and serves, by be 
Ing pressed down on the finger ends, to carry the glove and hand part over 
It by one upward motion of the same. 



Improved Grinding Mill. 

David A. Caldwell, Jacksonville, 111.— A spur gear of ordinary construc- 
tion is arranged loose on a shaft, with Its toothed rim meshing with a pin- 
ion on the runner spindle. The supplementary driving wheel is placed 
under and supports the gear, being itself fast on the same shaft. It has 
radial slots or notches In the upwardly projecting flange formed around its 
periphery, to receive the arms of the gear ; and sockets are formed In the 
opposite sides or walls of said slots, to receive springs, which bear against, 
the opposite sides of arms of the wheel. The springs are bo arranged, as to 
strength and length, that one only will come in contact with the wheel when 
driving one run of stone ; but, when driving two, the longest one will con- 
tract enough for the shorter one to come into action, thuB making the clas- 
tic and yielding capacity alike applicable in the use of part or all of the 
power. To secure the springs In place, and connect the two wheels togeth- 
er, plates are bolted at thelrends to the wheel, and cover the sockets, con- 
fining the arms of the gear wheel In the slots of the wheel. The spindle 
step is mounted in a Bteel box, which is fixed on the end of the short arm of 
a lever, pivoted on a pedestal which Is to be supported on an independent 
foundation. The long arm, which Ib forked or notched, extends to and em- 
braces the lower part of a temper screw, under a follower working up and 
down on guide rods, and operated by the screw, which Is stepped In a pc- 
destal which supports the said rods by a bar, the upper ends being connect- 
ed to and stayed by another bar, through which the temper screw passcB, 
but not screwing In it. The temper Bcrew rod extends up through the 
stoneflooranda dial plate thereon, and has a pointer and hand crank or 
wheel, theonefor turning It, and the other for Indicating on the dial the 
extent of the movement of the screw. This Bcrew is provided with a col- 
larat Its bearings In the stone floor, so that it cannot move endwise, by 
which, when turned, It works the follower up or down, according to which 
way it is turned, and thereby cauBes th° vertical adjustment of tiie stone. 

Improved Blade for Agricultural Implement*. 

Win field Scott, Floyd Court House, Ya.— The object of this invention lx 
to render hoes and other agricultural implements more durable, and It 
consists in making the outer corners of the blade thick and rigid, and 
making the blade thin, or bringlngit to an edge between the corners. 

Improved Transfer Apparatus for Railroads, etc. 

Joseph Jones, Alfred ilarley, and Charles H. Fisher, Albany, X. Y.— This 
Invention consists In an apparatus for gradually overcoming the inertia of 
and attaching cars, carriages, or other vehicles to a cable or belt, while tho 
latter Is in continuous motion, and for Increasing or diminishing the ad he 
slon of the cable. 

Improved Mill Pick and Hammer. 

Allen H, Vanfossen, North Wales, Pa.— This Invention consists in a mill 
pick hammer, which has a tap hole on one edge of the holder, and whose 
head is provided with a set screw, an oblong rectangular socket, and tap 
holes on side and edge. 

Improved Breech Loading: Fire Arm. 

Joseph C. Dane, La CrosBe, Wis.— This Invention is an improvement in 
breech loading, of the class in which the firing pin or striker acts by momen- 
tum, the movement of the hammer being arrested Just previous to the de- 
livery of the blow on the cartridge. The Improvement relates to the con- 
struction of the striker with an annular recess in its lower end, to adapt it 
to receive the spiral spring which encircles the tiring pin proper, and to 
arrest its movement and Impart the requisite weight. 

Improved Farm Fence. 

Jacob Halsh, De Kalb, 111.— This invention relates to mc^ns whereby tho 
railB of a wire fence panel may be not only made much stronger, bui 
whereby it will be enabled to turn stock and allow for expansion and con- 
traction by heat and cold. It consists In making the rail of several pieces 
of wire, each fastened at one end to the post or another piece of wire, and 
then carried out and hooked byabentendwltha corresponding one from 
the opposite direction, spikes being thrown out on each side of the fence at 
the point of Junction. With two wires to each rail, spikes will thus bo 
thrown out on each rail preferably at Intervals of about a foot, more 
or less. 

Improved Rotary En trine. 

John B. Adt, Baltimore, Md.— This invention relates to means whereby 
rotary engines may be more conveniently packed, the piston kept always 
radial to the center of the shell, and the usual clapping noise avoided. The 
Invention consists in a combination with the case and the eccentric shaft 
that carries the disk of the ring plates, and carrying piston, and slotted to 
allow the said shaft to move. 

Improved Sell-Adjusting Track Cleaner. 

James S. Hagerty, Baltimore, Md.— This invention relates to meant 
whereby the dust.dlrt, snow, or other obstacles which are found upon rail, 
way tracks, may be speedily and effectually removed In advance of the 
wheels, while all liability to fracture or displacement of the scraper maybe 
avoided. ThlB Is done by means of a scraper, a scraper stock, a bar and a 
grooved lug, Jointed and operating together in a novol and effective 
manner. 

Improved Damper for Stoves. 

Edward F. Cook, Omaha, Neb.— The object of this Invention is provide 
means for retaining stove dampers in any desired position when they arc in 
UBe; and It consists in a hoop or ring attached to the damper plate at right 
angles with the damper spindle, bo that the hoop or ring will bear against 
the pipe in which the damper is placed and hold the latter In position by the 
friction thus produced. 

Improved Lubricating Journal Box. 

Jean Morin, New York city.— The object of this invention is to furnish a 
self-lubricating Journal box for axles and shafts of all kinds, which secures 
an even and regular supply of oil to the bearings. Chambers extend vertl - 
cally at the Bides of the outer case of the journal box, and contain the lubri- 
cating oil, which is filled in by means of tube from the outside, which also 
Indicates the quantity of oil in the chambers by the hight of the oil therein, 
so that the requisite supply can easily and readily be regulated and kept up. 
The oil receptacles connect with each other by means of flat, lateral, and 
longitudinal channels, at some distance below the axle, which channels are 
connected by central and symmetrically arranged side channels with the 
bearing and axle. The side channels are wider at the base, narrowing to" 
ward the upper end, and contain the wicks, which touch with their upper 
ends the axle, and feed the oil evenly to the same. The seml-cylindrlcal 
axle bearing is cast of bronze and provided with top recesses and a down- 
ward projectingcentralgulde tube, which fits into the central channel of 
thecase. The wicks extend to the flat lateral channels, take up the lubri- 
cating oil and convey it by capillary attraction to the lower part and sides 
of the Journal in proportion to the number of rotations of the Bame. The 
cap piece serves to keep the side wicks in contact with the axle. 

Improved Dropper for Seed Planters. 

Hermann H. Koeller, Camp Point, 111. -The bottom of the seed box is 
formed with a circular receBB in its center, in the sides of which are formed 
slots to receive the sliding bar, by the movements of which the dropper is 
operated. To the center of the bottom is attached a projection which 
passes up through the sliding bar and forms a pivot for a star wheel, which 
Is made with seven rays, the outer ends of which are made more inclined 
npon one edge than the other, so that the point or extreme end of the arms 
may be at one side of the radius passing through the centers of the said 
arms. To the npperside of the sliding bar are attached two wedge-shaped 
projections, which fit into the space between the rays of the star wheel, and 
which alternately strike an arm of the whee) and turn it through half the 
space of one arm. The dropping plate Is made in the form of a circle with 
itB middle part cut away, and is carried around by and with the Btar wheel. 
In the dropping plate, near its outer edge, are formed fourteen holes 
arranged in a circle and at equal distances apart, which receive the seed 
from the hopper and carry it to the discharge hole through the bottom 
through which it falls into the guide spout that conducts it to the ground. 
Upon the lower Bide of the sliding bar is formed a projection which works 
in a slot In the bottom, and tothe end of which is plvotedtheend of a bar, 
the other end of which la pivoted to a bar, which Is In turn pivoted to 
the conductor spout so as to detain the corn In the conductor spout. This 
is operated at each movement of the sliding bar to allow the corn to drop 
tothe ground. 



© 1874 SCIENTIFIC AMERICAN, INC 



io6 



St timtxik |wa 



[February 14, 1874. 



<&\winm and %jtmml 

The Charge for Insertion under this head is $1 a Line, 



Small Factory wanted in Connecticut, with 
20 Horse Water Power. Address Box 3131, New York . 
Engines 2 to 8 H.P. N.Twiaa,New Haven,Ct. 

For Sale — Steam Saw Mill, Foundry, Ma- 
chine andBlacksmith Shop, 75 Acres Land, three Dwell- 
ings, situated at Marydell, Md. & Del. R. R., Md. Price 
*10,000, Cash. Address W. W. McKnett, Marydell, Md. 

Hearing Restored — A Great Invention. Send 
stamp for particulars, to George J. Wood, Madison, Ind 

Mead's Patent Safety Explosive Bullet Cart- 
ridge, all sizes. Circulars sent. John P. Moore's Sons, 
204 Broadway, New York. 

Wanted — A Second Hand Stave and Head- 
ing Machine. Addre39 Senn & Ehraam, Enterprise, Kan. 

For Sale — Receipt to Plate Zinc Articles 
with Brass without Batteries. Silverplatfng Glass, two 
minutes. Samples sent. Address250, Bristol, Conn. 

A graduate of a German Polytechnic School, 
of practical experience, speaking English fluently, de- 
sires a situation in a machine shop, where the results of 
his study and practice may be mutually advantageous. 
H. Bilgram, 147 South 4th St., Philadelphia, Pa. 

A full set of tlu* Scientific American, from 
Vol.1, for Sale. L.V.Badger,219 Ashland a v., Chicago, 111. 
What skilled Machinists say about Judson's 
Patent Lathe Chuck. "I never saw so good a chuck, 
and preferlt to the Universal.— M. M., of Wagon M'i'g 
Co., Springfield, Mass."-" This Is the beBt chuck we 
ever saw.-Chlcago Bolt Works." DwIghtRoberts, Man- 
ufacturer, Wythe Av. &HewesSt.,Brooklyn t E.D.,N.Y. 

(J old Pens made to suit any hand, by C. M. 
Fisher & Co., 102 Fulton St., New York. 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the establishment without leaving his seat. The Minia- 
ture Electric Telegraph— Splendid for offices, factories, 
shopB, dwellings, etc. Price only f 5, with battery, etc., 
complete for working. Made by F. C. Beach & Co., 260 
Broadway, corner Warren St., New York. The Scientific 
American establishment, New York, is fitted with these 
instruments. 

Foundry and Machine Shop for Sale. For 
particulars, addresB Bodlne & Lohmau, Jefferson City, 
Mo. See advertisement, inBlde page. 

Vertical Tubular Boilers — All sizes. Send 
for price list before purchasing. Lovegrove & Co., 121 
South 4th St., Philadelphia, Pa. 

Pulleys, Shafting, Adjustable Hangers, &c. 
Send for Price List to Tally 4 Wilde, 20 Piatt St., N.Y. 

Diamonds and Carbon turned and shaped 
for Scientific purposes; also, Glaziers' Diamonds manu- 
factured and reset by J. Dickinson, 04 Nassau St., N. Y 

The New Elastic Truss presses uniformly 
;ill around the body, and holds the Rupture easy, night 
and day, till cured. Sold cheap by the Elastic Truss Co.. 
683Broadway,New York. 

Protect your Buildings — Fire and Water 
proof! One coat of Glines' slate roofing paint Is equal 
to four of any other ; It fills up all holes In shingle, felt, 
tin or Iron roofs— never cracks nor scales off; Btops all 
leaks, and Is only 80c. a gallon ready for use. Roofs 
examined, painted and warranted. Local Agents want- 
ed. Send for testimonials. N. Y. Slate Roofing Co., 
No. 6 Cedar St.,N. Y. 

Teleg. Inst's and Elect'l Mach'y — Cheap 
Outfits lor Learners. The best and cheapest ElectrlcHo- 
tel Annunciator— Inst's for Private Lines— Gas Lighting 
Apparatus, &c. G. W. Stockly, Scy., Cleveland. Ohio. 

Woolen and Cotton Machinery of everv de- 
scription for Sale by Tully & Wilde, 20 Piatt St., N". Y. 

Steam Engines — Special Machinery, Shaft- 
ing, Pulleys & Hangers. D. Frisble & Co.,N. Haven, Ct, 

L. &J.W.Feuchtwanger,55CedarSt.,X.Y.* 

Manufacturers of Soluble GlaBS, Water Glass or Silicates 
of Soda and Potash In all forms and quantities. 

Pat. Double Eccentric Cornice Brake, m'f'd 
bv Thomas & Robinson Cinn., O. Send for Circular. 

Dean's Steam Pumps, for all purposes ; En- 
gines, Boilers, Iron and Wood Working Machinery of 
all descriptions. W. L. Chase & Co., 93,95,97 Liberty 
Street, New York. 

Stove Patterns to order — Also, for sale a 
variety of new Styles. E. J. Cridge, Troy, N. Y. 

Treatises on " Soluble Glass," $1 per copy ; 
on " Nickel," 50c. per copy; on " Gems," $r>.21 per copy: 
on * l Fermented Liquors," $3.12 per copy. Mailed free by 
L. & J. W. Feuchtwanger, 55 Cedar St., New York. 

Temples and Oil Cans. Geo. Draper & Son, 
Hopedale, Mass. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale orrent. Bee advertisement, 
Andrew's Patent, inside page. 

Abbe's Bolt Machines and Palmer's Power 
Hammers a specialty. S. C. Forsalth & Co., Manches- 
ter, N.H. 

" Superior to all others" — for all kinds of 
work— Liiuet & Co.'s French Files. They are better, 
forged, better cut, better tempered, and cheaper than 
EngllBh flies. Send for Price-Llst. Homer Foot & Co. 
Sole agents, 20 Piatt St., New York. 

Price only three dollars — The Tom Thumb 

Electric Telegraph. A compact working Telegraph ap 
paratus, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put In operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price, F. C. Beach & Co. ,260 
Broadway, cor. Warren St., New York. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boiler Feeder In the market. W. L. Chase & 
Co., 93, 95, 97 Liberty Street, New York. 

L. & J.W. Feuchtwanger, 55 Cedar St.,N.Y., 
Importers and Manufacturers of Chemicals for Mechan- 
ical arts. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveymgmaterial by Iron cable. 
W.D. AudrewB & Bro. 414 Water st.N. Y. 

Parties needing estimates for Machinery 
of any kind, call on, or address, W. L. Chase * Co., 
93, 95 97Llberty Street, New, York. 

Iron Steam Boxes for Stave Bolts & Veneer 
cutting Machines. T. R. Bailey & Vail, Lockport, N.Y. 

Partners Wanted — We want to find one or 
two good careful Managers who have capital, to buy'an 
Interest In 746 Acres Big Muddy Coal, heavy Timber and 
Farm land, who shall superintend the Farming, a Saw 
Mill and Coal Shaft. Safe Investment. See *' Iron Age" 
for Jan . , 1874. Address Dobschutz & Abend,Belleville,Ill. 

For Solid Emery Wheels and Machinery, 

send to the Union StoneCo. Boston. Mass., for circular. 

For best Presses, Dies and Fruit Can Tools 

Bliss & Williams, cor. of Plymouth & Jay.Brooklyn.N.Y. 



Best Steam Traps m ad e,n on -freezing. Scotch 
Tubes and Engineers' Supplies, &c. A. G. BrookB, 426 
Walnut Street, Philadelphia, Pa. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. £. Lyon, 470 Grand Street. New York. 

Steam Fire Engines,R. J.Gould,Newark,N.J. 
Peck's Patent Drop Press. For circulars, 

\ddress Mllo. Peck & Co.. New Haven. Conn. 

Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wlghtman,23 Cornhill, Boston, Me. 

All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address union Iron Mills, Pitta burgh, Pa., 
for lithograph, etc. 




B.C. C. will find a description of Mure and 
Clamond's thermo-electric battery on p. 24, vol. 29.— C. 
R. H. can temper steel plow molds by the process for 
case hardening described on p. 362, vol. 25.— S. C. C. can 
brown gun barrels by following the directions on pp.154, 
266, vol. 26.— T. T. C. and others write to point out that 
the explanation of the compound lever on p. 11. vol. SO, 
should be "8tiXl7"5X20, weight balanced at A,*' ami not "86 
Xl3x20." etc. — N. K. L. will find recipes for brass lacquer 
and dip on pp. 219,282, vol. 29. Booksellers' addreBseB 
appearlu our advertising columns.— A. W. can arrange 
his lenses in a wooden telescope, according to the de- 
scription on p. 7, vol. 30.— H. E. S. will find directions 
for making paste on p. 280, vol. 28.— A. G. S. will find di- 
rections for making cider vinegar in our answer to J. 
F.A.onp. 58, vol.30, the process described in which 
will serve as well with elder aB with malt. 

H. C asks: How large should a cylinder he 
for a circular wrought Iron boiler 18 inches In length, 14 
lncheBln hight, with 5 two Inch flues, capable of stand- 
ing 75 lbs. pressure to the square inch? A. Diameter 
one inch, stroke three. 

J. G. asks: What is the percentage of fuel 
save,d by feeding water into a boiler at 200° when before 
it waB fed in at 125° ? A. You do not send enough data 
to enable us to answer this question. We can give you 
the general method of finding the gain by Increasing 
the heat of the feed water, and you can apply it to your 
case. LetlI = total heat of the steam. F= one tempera- 
ture of feed. i"=u higher temperature of feed. Then 

f-F 

-. .y-Xl00= percent of gain by increasing the temperature 

of the feed water. Example: Suppose, in the case men- 
tioned by you, that the steam has a pressure of 60 lbs. by 

200 - 12 5 
gage. II = 1207*6° per cent or gain— — r^r=- a — X 100 = 

6-2-l 

N. G. asks: Can I transmit the power to a 
grist mill by friction bevel wheels, one on the horizon- 
tal shaft which runs at225 revolutions per minute, the 
other on a perpendicular shaft whence a belt leadB to 
thesplndle? What would be the dimensions of the 
wheels, and of what should I make them ? A. You do 
not state how much power you desire to transmit. AVe 
think, however, that you would experience trouble in 
the use of wooden wheels. 

J. H, O. says: One of your correspondents 
Btates that the heated hydrocarbon vapors are liable to 
spontaneous explosloLS when mixed with atmospheric 
air. May not such explosions occur In ordinary temper- 
atures in the use of any of the light hydrocarbon oilB':' A. 
From the great volatility of some of the hydrocarbon 
compounds, we are Inclined to think that what seemed 
like spontaneous explosion was really caused by some 
hydrocarbon vapor coming In contact with flame at some 
distant point. In this respect impure or Imperfectly 
refined kerosene is sometimes more dangerous than 
gunpowder, the volatile Inflammable vapors even at a 
great distance taking fire in contact with flames, and 
leading like a train to Inflammable fluid. We think, 
however, that there is a field here for carefulexperi- 
ment to determine the precise conditions under which 
these volatile compounds Inflame or explode. 

H. A. W. says : " I read that, to make imi- 
tation sapphires, I should take one ounce of paste and 
mix with two grains of precipitated oxide of cobalt. 
What does the paste alluded to conslBt of? What Is ox- 
ide of cobalt?" A. The paste you mean is a very fusible, 
highly transparent, dense glass, also called strass, frit, 
etc.andlsthebaseof all artificial gems. There are va- 
rious recipes for making paste: the following Is an imi- 
tation of the diamond : Rock crystal, 1,600 grains, borax 
560 grains, carbonate of lead, 3.2P0 grains, oxide of man- 
ganese % to 1 grain. Powder each separately, mix to- 
gether, fuse In a clean crucible, pour Into water, sep- 
arate any reduced lead, and again powder and remelt. 
Precipitated oxide of cobalt is prepared by adding a 
solution of carbonate of soda to a solution of sul- 
phate of cobalt, washing, drying, and igniting the 
powder which fallB. This is what gives the transparent 
paste the blue color, characteristic of the oriental sap- 
phire. 

X. A. T. asks: 1. What is the best com- 
pound for making artificial Ice, and how must it be ap- 
plied ? A. A very convenient freezing mixture without 
ice may be made by rapidly dissolving 1 part nitrate of 
ammonia in 1 part of water. This is said to cause a re- 
duction of temperature of 46° Fah., or from 60° to 14° 
above zero. 2. What Ib the average coBt per hundred 
lbs. of Ice frozen by artificial process? A. Ice In New 
Orleans manufactured by artificial means Is said to be 
produced for $3 per tun ; but with improved machinery 
the time is probably coming when it will be made In our 
great cities for $1 per tun. 3. Where can I get the best 
advice on pisciculture? A. See the Science Record for 
1874. 

A. H. VV. asks: 1. What sized wire (insu- 
lated) and how much should be used for a helix made 
of iron one inch by two feet, and bent In the common U 
Bhape? Should the iron be painted? A. 1. It Is not 
necessary to paint the iron. The force of an electro- 
magnet varies in proportion to the number of convolu- 
tions of the wire, the quantity of electricity In circula- 
tion, and the square root of the diameter of the soft 
Iron. 2. Why does water feel so cold, alter having pep- 
permint In your mouth? A. It may be because the 
nerves are rendered more sensitive. 

G. S. R. asks : What is the stowage capacity 
in cubic feet of a tun of Franklin coal, also of Lehigh 
coal ? A. We gave average values for the apace In feet 
occupied by a tun of coal on p. 60, 135, vol. 29, and stated 
then that there was bo much difference of weight in the 
various qualities that It was Impossible to give definite 
figures without more data. 



W. S. M. asks: 1. How shall I proceed to 
fill the boxes for afoot lathe spindle with Babbitt met- 
al? Should the spindle be wrapped with a thickness of 
paper before the metal is poured In ? A, It will be bet- 
ter to use a piece ef paper. 2. Please give directions 
for making a hard, heavy, black paint for the unfinished 
cast Iron parts. A. There Is a black varnish made from 
petroleum that answers very well. 3. How much should 
the back gears diminish the speed so as to turn wrought 
Iron 3 inches in diameter? A. You should arrange the 
gears to give the iron a surface velocity of about SO feet 
aminute. Inregard to your other questions, they are 
rather Indefinite, as the dimensions you ask for are de. 
pendent upon many circumstances. It would be well 
for you to Inspect some good lathes, and take measure- 
ments. 

A. R. G. asks: 1. Should I gain any power 
In a Bmall turbine water wheel by continuing two of the 
buckets spirally up the shaft to the top of the penstock, 
or would the wheel run too fast for the water at the top 
of penBtock ? Would a close fitting or a wide penstock 
be best If the wheel is used under heads from 16 feet up- 
wards? If thislB an improvement, would It be patenta- 
ble? A, TheBe matters could best be determined by ex- 
periment. An examination of previous patents (see 
prospectus in our advertising pages) would be neces- 
sary to enable us to answer your last question. 

R. C. M. asks : Could a steel saw he used 
with economy in sawing stone, using adjustable teeth? 
"I have been experimenting with black carbons, but find 
it Is Impossible to make them stay in their places." A.We 
believe the diamond tooth 8a w is found to be more eco- 
nomical. 

S. A. G. says: We have a )J0 horse engine, 
with acut-off, and we find that the cylinder has worn 
more at each end than at the center. We have been told 
that this is a common occurrence with cut-off engines ; 
is it so ? As we have a good deal of trouhle with the cut- 
ofl', we thought of ioiug away with it, and ualng agov- 
ernor to regulate at throttle. Will this cause the cylin- 
der to wear in the center so as eventually to make It 
more uniform ? A. We think the best way to remedy 
the trouble will be to re-bore the cylinder. 

H. R. says: We are engaged in a manufac- 
ture requiring Iron of great tensile strength. What kinds 
would you recommend? A. Puregraycast iron, and 
Ulster wrought iron. 

P.J. D. asks: 1. How do you calculate the 
thickness of a horizontal stationary engine frame? A. 
It is treated as a beam. 2. Inyour answer toJ.O. E. 
about the length of lever for a roll valve, what does the 
decimal 0672 represent, and how do you get It? A. 
There Is a slight mistake in this example, which oc- 
curred through an oversight. Referring to the figure, 
the chord It C is equal to twice A B, multiplied by the 
sineof half the angle B A C. B A = 97° 81'. AB = 3 
inches. Hence, B C = 2x3xsine 47° 45 / =6X0'7-l=4*44 
inches and lever A E =3xll-i-4-44 = 7-66 inches, nearly. 

A. C. F. asks: What is tinsel t How could 

I make the red kind? A. Tinsel Is thin metallic foil 
coated or plated with silver or gold. The red kind of 
which you speak Is probably copper. You could not 
make it without expensive machinery and skill. The 
makers and dealers in fancy boxes could probably Bup- 
ply you. 

R. A. McL. asks : 1. Whai pressure of 
steam will a tin boiler of the following dimensions 
stand: Hight one foot, diameter of top and bottom re- 
spectively four and eight Inches? A. Treat It as a 
cylindrical boiler having the diameter of the largest 
part. 2. Has a rotary steam engine ever been con- 
structed on the principle of the turbine water wheel? 
If bo, did It work? 2. Such engines have been made 
and have worked, how economically we are not able to 
state. 

M. H. P. asks : Is coal tar good to put on an 
old tin roof to keep itf rom rusting? How shall I apply 
It? A. Coal tar is often used for roofing purposes. For 
particulars as to Its preparation, correspond wttn some 
manufacturer of roofing materials. 

Casks: 1. Can you give me a description 
of the circular slide valves for steam engines ? A. There 
are several patent valves of this description in the mar- 
ket, and, by addressing their manufacturers, you can ob- 
tain the necessary information. 2. Why is it that they 
have not succeeded in navigating submarine boats with 
men in them? Isitbecause there is no motor suitable 
to propel them, or because they roll over and become 
unmanageable, and arellkely to turn upside down? A. 
Webelieve this has been accomplished on several occa- 
sions. 

Z. E. H. asks : 1. What is the simplest way 
of drawing a meridian line ? A. We gave a method on 
page 409, vol. 29, whlchls quite simple and tolerably ac- 
curate. 2. How Is mean time calculated? A. Mean 
time is calculated by suppo&ing that an imaginary sun, 
called the mean sun, moves uniformly with the mean 
velocity of the true sun. 8. What Is meant by " sun 
fast " and" sun slow "and "true midday?" A. The dif- 
ference of time, as given by the true and mean suns, 
shows a correction of " sun f aBt " or " sun slow." True 
midday Is the time of the passage of the sun over the 
meridian. 4. What Is equinoctial time? A. Equinoc- 
tial time is reckoned from the moment when the point 
of Aries passeB the vernal equinox. 5. What Ib the sim- 
plest method of finding the variation or error of a watch 
or clock? A. By observing the meridian transit of the 
sun. 6. Have we a national standard of time ? A. The 
calculations in the JVautical Almanac are generally 
made for Washington time. 

J. C. S. asks : When the strain is between 
the head of a bolt and the nuts, which of the nuts bears 
the strain, the first or the Jam nut ? A. A great deal de- 
pends upon the adjustment. With thethreadB accurately 
cut, the strain might be equally divided. 2. I have a lit- 
tle girl who often amuses herself by looking in my eyes. 
We sit facing a lighted lamp. She places her right eye as 
close as possible to my left, and we turn our eyes toward 
each other. They are then partially shaded, and we see 
all the Interior fluid and optic nerves. Do 1 see her eyes 
or the reflection of my own? A. We suppose you see 
into her eyee. 

A. R. P. asks : How far is it possible for 
the naked eye to see any object at sea, above the curva- 
ture of the earth ? How far is it possible for the naked 
eye to see on land within a radius of 200 miles of Pitts- 
burgh, at an elevation of 1,000 feet. A. In general it 
may be stated that a white object illuminated by the 
light of the sun can be seen at a distance of 17,250 times 
Its own diameter. A red object, under the same circum- 
stances, would be seen only half as far, and a blue ob* 
Ject a still less distance. An object can be seen In ordl. 
nary daylight only about half as far as it could be If dl 
rectly Illuminated by the rays of the sun. These figures 
will of course vary somewhat with different eyes. 



W, H. G. asks: 1. How does the duplex 
telegraph work ? A. Consult some good work on the 
electric telegraph for particulars. 2. Must I wind the 
wire around the core of an electromagnet in one dlreca 
tion? A. The wire must be wound In one direction. 

R. H. G. asks:l. Is there any method of 
keeping powdered alum and bicarbonate of soda to 
pettier, without destroying the properties of cither? A 
You can mix dry powdered alum and dry bicarbonate of 
soda together without any fear of decomposition taking 
place. 2. How can alum be dried, as In its commercial 
condition it contains about 50 per cent water? A. By 
exposing ordinary alum to heat, aB by throwing a piece 
upon a hot iron plate, it melts, loBes its water of crys- 
tallization, and becomes reduced to what Is termed 
burnt alum. Ata white heat, alum decomposes. 

G. B. asks: Which is the most injurious to 
drink, Japan tea or .lava coffee ? What effect has te 
upon the nervous system when drank at night just be- 
fore retlrlDg ? Does coffee of moderate strength pro- 
duce thickness of the blood and cause dizziness and 
headache? A. Very Btrong coflee and tea are consid- 
ered Injurious when drank to excess, and the effect of 
either when taken by a person not accustomed to their 
use before retiring is to stimulate the nervous system 
and cause BleeplessneBS. They may cause dizziness and 
headache in some constitutions, but we have doubts 
about their thickening the blood. 

G. W. C. says : 1 wish to make a sandpaper 
with considerable grit. What can I UBe better than sand 
or emery? I want something that will laBt, to rub down 
a hard substance. A. Perhaps an emery wheel will an- 
swer your purpose. 

O. M. C. asks: What is the process of ma- 
king potato Hour? A. The tubers, after being washed 
and peeled, are rasped by a revolving grater, and the 
pulp washed on a hair sieve to free it from feculous 
matter. When a sufficient quantity has paBBed through 
the sieves, the starch partlcleB are allowed to subside, 
and the water Is drawn out. Fresh water is let in, and 
the whole stirred up and again allowed to Bubslde ; this 
process iB repeated till the starch Ib pure. It can be 
driedtu perforated boxes, orplaced on porous brlckB to 
absorb the moisture, or dried by heat or the air. 

J. S. H. asks: Where was the iirst locomo 
tlve built and run in the United States? A. Mr. Cady 
Staley mentions, as the flrBt locomotive In the United 
StateB, one constructed by Oliver Evans, in Philadelphia 
In 1801. 

W. L. C. says: The teacher of our geome- 
try class asserts that " an Infinite circle is coincident 
with an Infinite straight line." He arguts that, as long 
as a line is In theleasf. curved, if produced, it will form 
a circle; and that the curve may be made less, and there- 
fore the circle is not Infinite, and from this conclusion 
argues that an Infinite circle Is a straight line. I hold 
that if it is possible to come to this, the circle ceaBes, 
and the Hue is neither an infinite or any other kind of a 
circle. 1. According to his definition, Is an infinite cir- 
cle possible ? 2. If so, which is right ? A. The circle is 




^ 



a line of the second order, and the straight line Is of the 
first order; hence they can never coincide. This may 
be shown from their equations: x 2 -fy- = r 2 is the equation 
ofa circle, BCD E, referred to rectangular axes with ori- 
gin at the center. y=ax+b is the equation of a straight 
line, F G, referred to rectangular axes. Make r= x, then 
X 2_|_ y a_ a , Make x = 0. then y_ ± s . Make y=0. then 
x i x * This snows tnat tne circle cuts the axis of Y i n 
two points, on different sides of the origin, und at an infinite 
distance from it; also the axis of X, in two similar points. 
Now, in the equation of the straight line, make b = x , then 
ysax-f-a>. Make x = 0, then y=cc . Make y=0. then x= 
— a. Hence the straight line cuts the axis Y in one point, 
and the axis of X in one point, at an infinite distance from 
the origin. 

J. C. K. says : A press with movable type, 
suitable for desk use, not larger than uu ordinary seal 
press, would meet with a ready sale. A. Such presses 
are commonly sold In our large cities. 

A. W. C. as\s: 1. How can I tan bear skins 
with the hair on, so that the hair will not fallout? A. 
Pulverize and mix one part alum and two saltpeter; 
sprinkle on the flesh of the skins, and lay two flesh aides 
together; fold up tight and hang in a dry place. Rub 
over the edge of a board to make them Bupple. 2. How 
can I paste labels on tin or Iron, so that they will not fall 
off? A. Add 1 tablespoonful of brown sugar to every 
quart of flour paste, and mix thoroughly. 

D. R. S. asks : How can I ventilate show 
windows, so aB to prevent sweating and ireezing in cold 
weather? A. Make some small holes at the bottom and 
top, so that the exterior airwlll circulate through your 
show window. 

M. W. J. asks : I. Is there any machine for 
breaking Btone for railroad beds, macadamized roads, 
etc.? A. YeB. 2. Can I raise flsh, such as bass, trout 
etc., in a large artificial pool, by runnlnga small stream 
of spring water through it ? A. Yes. 

H. N. asks: 1. If any one invents an arti- 
cle which is partly made of rubber, haB he to pay a roy- 
alty to a rubber company ? A. There are several pateutB 
in force whlchprotect the use of certain processes of 
treating rubber. 2. Can anything be done with old 
scraps of tin? A. The tin may be melted off the iron 
by heat, or dissolved in hydrochloric acid, making mu- 
riate of tin. 3. Is broken window glaBS valuable? A. 
GlaBS makers buy it t o melt up. 

L. M. Casks: What is the weight of an 
ordinary passenger engine of 4 feet %y- Inchesgage? A. 
From 25 to 4U tuuB. How long a circuit will the Tom 
Thumb telegraph operate? A. 15 or more miles. 

W. T. R. asks: Will the Tom Thumb bat 
teiy answerfor silver plating on a email Bcale ? A. Yes 

M. M. asks : If I hang a rope over a loose 
pulley and put my feet in a loop in one end and take the 
other In my hands to elevate myself, what proportion 
of my weight do I pull down with my hands ? My friend 
Bays I have no advantage over a single rope. I say 1 gain 
nearly half. "Which Is right ? A. We think that your 
friend is right. 
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E. M. C. asks : 1. Can you inform me of any 

process by which steel springe exposed to the action of 
sea water may be prevented from rusting, which will not 
Impair the temper as galvanizing does ? In response to 
a similar enquiry some time since you advised plating 
with nickel. But nickel plating does not protect Iran 
or steel when exposed to sea water or sea air. Articles 
so plated seem to have even an Increased tendency 
to rust, owing possibly to a slow galvanic action. A. 
Sea water Is a compound that few metals (and those are 
rare and expensive) can successfully resist for a great 
length of time. Zinc and Iron are rapidly corroded* 
This Is probably owing to the affinity which chlorine 
possesses for the metallic elements. Gold and platinum, 
the most unalterable of metals, are rapidly dissolved In 
nltro-murlatlc acid, where the attacking element Is nas- 
cent chlorine. We would suggest some strongtrans- 
parent varnish for the steel. 2. I have been told by a 
plater that the passage of a current of electricity or 
galvanism through tempered steel (as In electro-plating) 
destroys the temper. Is this correct, or an error? A. 
We are not aware of any reliable experiments on this 
point. 3. Can you give a reliable recipe for marine 
glue ? A. In making inarlne glue, the India rubber and 
naphtha should be heated and agitated In a covered ves- 
sel until solution Is complete, and then the powdered 
shellac added, and heat and stirring continued until li- 
quefaction has taken place . 

A. H. D. asks : 1. W hat is the process of 
japanning on Iron to get a finish like that on sewing ma- 
chines? Is the varnish baked on or not? A. Japanning 
consists merely In covering the 3urface of the metal 
with a black varnish. The principal Ingredients of this 
varnish are amber and asphaltum dissolved In oil. Oil 
of turpentine Is afterwards added to promote drying. 

Is bronze or gold leaf used most In ornamenting? A. 
We should say bronze leaf, from Its cheapness. 3. Is 
there any book that gives explicit directions for the 
same ? A. lire's " Dictionary " will give you some infor- 
mation. 

W. B. says : " If a galvanic battery consists 
of a number bf cells, each cell containing aleadand a 
zinc plate, with a solution of sulphate of copper, will 
any electricity be geneiated If I join all the lead plates 
together and the zinc, or will I have to join a lead to a 
zinc and so on through all the cells before any electricity 
will be generated? A. By joining all the lead plates to- 
gether, and all the copper, we obtain a quantity current, 
and by joining the lead ot one cell to the copper of the 
next, and so on, an Intensity current 1b produced. 

E. V. asks : Is there any trustworthy means 

of making benzine or benzoline non- explosive ? A. The 
dangerous nature of benzine and similar hydrocarbon^ 
is due to their volatility, and the fact that their vapofs 
form with the oxygen of the air a mixture which est 
plortes on the application of flarpe. We can only prevpnt 
this by enclosing these compounds In airtight vessels, 
orby combining them to such an extent with non-vola- 
tile substances of which they are natural solvents that 
their vapors have but feeble tension. We know of 
no chemical meanB to preserve the chemical constitu- 
tion of pure benzine intact, and yet deprive It of one of 
its most characteristic properties. 

J. L. A. asks: 1. How is adhesive court 
plaster made ? A. Dissolve 1 part of Isinglass In 10 parts 
of water; Btraln and add gradually 2 parts tincture of 
benzoin. Apply the mixture, gently warmed, to the sur- 
face of thin silk, black or white, by means of a camel's 
hairbrush. Give as many coats ae necessary, allowing 
each to become dry before applying the next, and lastly 
give the prepared Burfaee one coat of the tincture of 
benzoin alone. The silk should be stretched on a frame. 
2. How Can I dissolve copper, nickel, brass, and other 
metals easily, so as to mold them? A. You can melt the 
metals named by exposing them to a strong heat, in cru- 
cibles made of a mixture of plumbago and clay. They 
can then be cast In molds. 

J. B. H. asks : How can I remove black ink 
stains from a white plaster wall ? A. Bub the spot with 
a cloth dipped In a weak solution of oxalic acid, until 
the stain Is removed, and then with a damp cloth. Af- 
terwards rub dry with a dry cloth. 

D. M. asks: What metals expand on cool- 
ing? A. An alloy that expands on cooling may be made 
by melting together 2 parts antimony, 9part8 lead,l part 
bismuth. 

CD. M. asks: What gums or equivalents 
are insoluble in coal oil ? A. The ordinary vegetable 
gums, properly so called, of which gum arable Is the 
type, are insoluble in alcohol, ether, and oils. Their 
action with coal oil might properly be made the subject 
of experiment. 

V. R. C. asks ; What quantities each of 

acetate of lime, sulphuric acid, and water are necessary 
to make acetone, such as Is sometimes used for corro- 
ding lead ? A. You have reference, we suppose, to the 
production primarily of acetic acid, from which acetone 
Is formed. An ordinary acetic acid may be made with- 
out distillation by pouring 60 parts sulphuric acid, dilu- 
ted with 5parts water, on well dried acetic lime, 100 
parts. Digest well in a close vessel, with a gentle heat, 
stirring occasionally : and afterwards pour ofl the clear 
liquid. Acetone is formed by passing the vapor of acet- 
ic acid through an Iron tube heated to dull redness, and 
condensing. 

J. O. T. asks : 1. How can I remove common 
India ink from mechanical drawings without injuring 
thep^per? A. India ink must be removed by the edge 
of a sharp eraser or penknife, and the part carefully 
rubbed over with any hard smooth substance. Fine sand 
paper is also useful for this purpose. For small errorB, 
It Is perhaps best to paint them out with thick Chinese 
or llake white. 2. How can the drawings be cleaned, 
without injury to either paper or ink? A. A good qual- 
ity of fine vulcanized rubber should clean your paper 
without leaving dirt. Try stale bread. 3. Can the four 
roots of the following equations be obtained? If so, 

how? -J x .]T\Z-|i [ A. These equations involve the 

higher mathematics, and we could not publish the solution 
in these columns. A glance will show that x=2 and y=8. 
4. How can 1 best secure a place as assistant to some 
civil engineer ? A. Under the circumstances, we can 
offer little practical advice. There is always a fair de- 
mand for skilled and experienced engineers, but in or- 
der to start in this, as well, indeed, as In any other pro- 
fession, the influence and aid of friends Is of Incalcula- 
ble advantage. You might make it a point to call upon 
the superintendents of railroads In your vicinity and 
prefer your request In person for a place, or perhaps en- 
deavor galu room in the office of some well known 
eng! nee'*, where you could learn much of the profession ( 
and bes Ues form acquaintances which would lead to a 
more lucrative position. 

F. M. D.asks: Is there any invention, pat- 
ented or otherwise, for the purpose of aiding pedestrl- 
tnlsm, such as a spring attached to the foot? A. Devices 
ao assist the feet in walking have been made. 



L. E. G. asks: 1. What is the idea of amal- 
gamating the zinc of a galvanic battery ? Can I use 
common sheet zinc ? A. The object of amalgamating 
the zinc is to prevent the action of the acid up 311 It ex- 
cept when the electric current Is passing. You can use 
common sheet zinc, but it will soon wear out. 2. How 
can I make porous cups ? A. The porous cups are 
made of unglazed earthenware. A potter will probably 
bake them for you, of any shape desired. 3. Does the 
acid of the porous cup flow into the fluid of the zinc, or 
does it evaporate ? A. In Grove's battery the nitric acid 
In the porous cup Is gradually decomposed. It merely 
comes In contact through the porous cup with the fluid 
In the zinc cell, and this Is necessary to allow the pass- 
age of the electric current. 4. How is Smee's voltaic 
battery constructed? A. Smee's battery consists of a 
strip of silver or platinum suspendedbetween two plates 
of zinc, and the whole immersed In dilute sulphuric 
acid. 

G.B. G. asks: What is the composition and 
mode of preparation of the enamel, black and white, 
used on clock and watch faces, and are the letters and 
figures printed on or put in with a pen by hand? A. 
Black enamel: Peroxide of manganese 3 parts, zaflre 1 
part. Mix, and add as required to white enamel, which Is: 
Washed diaphoretic antimony 1 part, fine glass, free 
from lead, 3 parts. Mix, melt, pour into water, powder, 
melt again; and repeat this three or four times. Fig- 
ures are put on white enamelfas on china, while In the 
"[biscuit "Btate, before vitrification. 

A. & B. ask : If there were a hole through 
the earth, and a ball were dropped In the hole, would 
the ball everstop, or would It pass throughand through 
as a pendulum swings? B. says that the ball would 
stop as a pendulum does when It has no power to move 
It, that Is, shorten Its stroke every time It swings un- 
til It stops. A. We thlLk B. Is right. 

F. L. K. asks : How can I find the weight of 

a solid ball 15 Inches In diameter? A. Multiply the cube 
of the diameter of the ball In inches by 0-5236, and by 
the weight of a cubic Inch of the material of which the 
ball Is composed. 

F. P. H.asks: Why does a star, seen with 
the naked eye, look irregular? When viewed through a 
telescope, It appears round. A. The twinkling of stars 
*b due both to the varying density of the atmosphere and 
to the defects in the eye. Stars do not appear round 
through the telescope except when the latter Is out of 
focus, and then thecause is obvious. 

J. C. asks : How can I exterminate red 
roaches? A. Take flowers of sulphur % lb„ potash 4 
ozs. Melt In an earthen pan over the fire ; pulverize and 
make a strongsolutlonln water, and sprinkle the places 
which they frequent . 

J. A. asks: How can I bronze small iron 
castings? A. Take 1 pint methylated finish, 4 ozs. gum 
shellac, M oz. gum benzoin; put In a bottle In a warm 
place, and shake occasionally. When the gum Is dis- 
solved, let itstandin a cool place two or threedays to 
settle ; then pour off the clear Into another bottle, cork 
It well, and keep It for the finest work. The sediment 
jef t m the first bottle Is to be thinned with spirit to make 
it workable for first coats or coarse work. It must be 
strained through a cloth. Then take M lb. finely ground 
bronze green, varying the shade as required by adding 
lampblack or red or yellow ocher. Let the iron be 
clean and smooth: take as much varnish and bronze 
powderasrequired, and lay on, with a brush, In a thin 
coat, having slightly warmed the articles to be bronzed. 
When dry.addanother coat If necessary, and touch up 
where required with a little of the bronze on a pencil. 
Just before it is dry, gold powder may be put on. Var- 
nlshover all finally. 

J. A. asks: How can I separate albumen 
from blood? A. By receiving the blood inmoderately 
deep vessels and allowing It to coagulate, much of the 
serum or albumen will separate and rise to the top, 
whence It may be skimmed ofl. 

R. M. W. asks: What does " Patented, S. 
G. D. G." mean ? The paper on which I saw it came 
from Europe, and I think the article patented Is a 
French or Belgian invention. A. The French authorities 
require these letters to be marked on patented articles. 
They stand for " Sana Garantie du Gouvemement" 
" without guarantee of the government." 2. Is there 
any patent on the rubber hand stamp? A. You can readily 
find this out by examining one. Patented articles are re- 
quired by law to be marked " patented," with date of 
patent. We believe ltls patented. 3. Is there any suc- 
cessful stump extractor?;A. We have illustrated several 
stump extractors. 4. What Is the best compound 
for printer's rollers? A. You can make composition 
rollers by dissolving with heat.ln two pounds of treacle, 
one poundof good glue, previously soaked a night In 
water. Forgreater hardness, use more glue. 5. Is It 
possible to analyze a mixture of chemicals In order to 
tellwhatthe Ingredients are ? A. Yes. 

C. W. says : I had occasion to mend a topaz 
ring, and I did It In the usual manner, using a round 
Btlck of charcoal and Imbedding the stone In plaster of 
Paris. The stone was a dark one and was changed 
through the operation to a very light one. What was 
the cause of Its changing, and how can I restore It? A. 
We suspect that heathas had something to do with the 
change of color. The yellow Brazilian topaz, strongly 
heated, becomes rose red, and the Saxon topaz, when 
gently heated, white. We are afraid nothing can be done 
to restore the color. 

H. G, B. asks : 1. Will platinized silver do 
for the negative metal of a Grove battery ? If so, what 
Is the best way to platinize It? Will It do to platinize 
copper instead of silver? A. Either platinized silver, 
lead, or copper will answer in Grove's battery, but it 
must be well plated. The platinum solution used Is 
the double chloride of platinum and potassium, dis- 
solved In a solution of caustic potash. 

G. H. J. asks : 1. What are the so-called 

glasB cards made of, and how are they colored ? A. You 
probably mean cards glazed with soluble glass. This 
can be applledln the liquid state like a varnish. When 
dry, It forms a hard, glassy, transparent surface. Vari- 
ous pigments can be used for coloring. See our adver- 
tising columns. 

J. D. says: I produce an orange color with 

bichromate of potash, alum, litharge, acid, and soda. 

What must I add to deepen It? A. 'this Is a matter to 
be determined by experiment. Consult some practical 
chemist, who may have facilities at hand to make the 
necessary experiments. t 

W. V. D. asks: How much worm surface is 
required to condense a gallon of proof spirit In an hour? 
I am told that, to condense 200 gallons of proof spirit In 
12 hours, about 180feet of 2K or 3 inch copper pipe would 
be required. A. This 1b a question which we can hard- 
ly dismiss satisfactorily In a few lines In this column. 
You should read the article on evaporation In Ure's 
"Dictionary. 



M. T. asks : Why does coffee, either ground 
or In the berry, even if closely kept In a tin can, lose its 
aroma, and become disagreeable and bitter? A. The 
aromatic principles of coffee, on which Its flavor de- 
pends, are volatile, andconsequently, unless the roasted 
cofleels rigidly excluded from the air (which is almost 
Impossible In ordinary vessels), the flavor is soon lost. 
and the bitter principles, among which 1b tannin, are left 
behind. The beBt coffee is made from the freshly roast- 
ed and ground berry, by Infusing It In boiling water for 
a few minutes. The coffee should not be boiled In the 
water. 

W. C. asks : What is tungstate of soda, rec- 
ommended for making clothing uninflammable ? Would 
it make wooden tobacco pipes uninflammable? A. 
Tungstate of soda Is a compound of tungstlc acid and 
Boda. Tuncstlc acid can be readily made from the na- 
tive tungstate of lime. The compound In solution, to 
whlcha little phosphate of soda has been added, has 
long been used in England for the purpose of rendering 
tinefabrics uninflammable. It dot-s not prevent char- 
ring from the action of fire, however; its only use be- 
ing to prevent substances burning with flame. It would 
be difficult topermeate hard wood with the solution. 

S. B. R. asks: On what stuffs can the an- 
iline dyes be used ? How can I dye cotton goede with 
aniline blaek ? A. All fabrics of silk, wool, and cot- 
ton can be dyed with aniline preparations. To get an 
Intense black, It Is necessary to mordant in chloride of 
manganese, working the cotton In It for about an hour- 
wringout well and, without rinsing, pass Into boiling 
soda lye, holding lime in suspension. After the fixation 
of the manganese salt, wash the cotton In water and 
pasB Into a lukewarm chloride of lime bath, taking care 
that the chloride be not used In excess. 

H. A. C. asks: What is the best manner of 
sticking tlnf ell to glass for Leyden jars, disks, etc. ? A. 
We thlnkgum tragacanth will answer very well. 

P. says: I wish to be an engineer. Which 
would be the bestclty for me to go to, to get instruction ? 
Is mechanical drawing taught free at the Cooper Insti- 
tute In New York? Is there anything of the kind in 
Boston, Philadelphia, or any other large city? A. You 
can obtain all necessary instruction, including drawing, 
at the Cooper Institute. We scarcely think you wlllflnd 
as good a free school In any other city In this country. 

E. B. W. says: On page 43 of your current 
volume, W. S. B. asks If a Dlock can be squared on all 
sides. It Is quite common for mechanics to affirm, in the 
most positive manner, fiat this cannot be done. There 
are a few points connected with this question, which, 
not being generally understood, cause them to come to 
this erroneous conclusion. If a good workman will 
take a try square, such asls commonly found In machine 
shops, and commence on a block of metal say two Indi- 
es square, and work as close as possible, he will find that 
when he has reached the fourth side. It and the blade 
of his square will not coincide. There is a cause for 
this, and It lays mainly In the angle of the square being 
a small fraction less or more than 90°. When he has 
reached the fourth side, this error in the square has been 
multiplied by four, and becomes plainly visible. The 
whole experiment, then, becomes simply a delicate test 
of the square. If he will take a piece of sheet steel and 
form a try square out of It, and with this commence and 
square the block, noting, when he has reached the fourth 
side, which wayhls square la ;out, and carefully correct 
It with a fine file or scraper, he will, after several patient 
efforts, have It bo nearly perfect that no error will ap- 
pear at the fourth side of the block. In a word, he will 
have made a perfect try square, and with It he can 
square other blocks, coming out at the fourth side cor- 
rectly the first time. The secret of the " impossibility " 
In this problem rests In the inexactness of tools and 
workmanship ; for certainly If the four corners of the 
block are Just 90° each, the opposite sides will be paral. 
lei. 

J. S. says, in reply to L. and H., who have 

difficulty In burning sawdust : " I have a boiler of similar 
dimensions and I burn my sawdust successfully. I use 
a fan (costing only about 12 or 15 dollars) of 24 inches di- 
ameter, with 6 inch wings.driven at 1,C00 revolutions per 
minute. I also employ a trunk made of Inch boards to 
conduct the blast Into the ash pit. I use a grate bar 
which is lighter than the common bar, with the spaces 
(Minch) running crosswise and of zigzag shape. I use 
also a little wood or Black coal to keep the fire going." 

A. J. K. says,in answer to J. W. B.'s query 

as to calculating machines : There are machines which 
add, divide, subtract, and multiply six figures Into six 
figures. " I used one In San FranciBco. There are two in 
use In that city now. They are manufactured in Paris." 

J. C. says, in reply to J. F., who inquired 
about a certain clock with a glass dial on which the 
hands turn without any apparent motive power: "I be- 
lieve the timepiece Is nothing but Robert Houdln's 
clock, which works as follows: At one end of each hand 
there Is a large disk; these seem to be only counter- 
poises, but, In reality, they contain concealed watch 
movements, which, working on the center by meanB of 
appropriate levers, cause each hand to move on the dial 
and mark the correct time In a mysterious manner. If 
J. F. looks closely on these disks, he will probably see, 
onsomepart of their surfaces, squares, used to wind 
them up with a key, like anordlnary watch." 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents, and 
examined with the results stated : 

C. L. McC. * Co.— Your specimen Is galena In quartz. 

H. M. H.— Your specimens contain copper and iron. 
2 and 4 contain carbonate of copper and copper pyrites. 
Nol is white pyrites. No. 3 resembles quartz and white 
pyrites. 

E. G. A.— Your specimen did not reachus. Send us a 
small sample. 

T. M.B.— This Is a specimen of earthy chlorite, con- 
sisting chiefly of silica, magnesia, alumina, and oxide of 
Iron. The term chlorite Is derived from a Greek word 
meaning green, on account of the greenish appearance 
of the mineral. It Is of no economical importance, al- 
though thecompact variety was employed by the Indi- 
ans for pipes. 

J. W.— Your specimens are ochers, that Is, clayB 
charged with oxide of Iron, to which their color Is due. 
The red especially seems to be a valuable mineral paint. 
You should correspond with some one who Is Interested 
In the use or sale of such articles. 

S.B. B.— Your mineral is decomposed hornblende. 

J. W. Jr.— The enclosed is blue clay, a silicate of alu- 
mina. Whenclay burns white, It Is used in the manu- 
facture of white earthenware. 

R. M. L.— Your mineral is specular oxide of iron. 

S. C— Clay containing much free silica and. brown ox* 
de of Iron. 



B. F. M.— Dark colored clay, a silicate of alumina. 

J. E. S.— Your mineral Is white quartz, sometimes 
though Improperly, called diamond. The purest variety, 
which Is crystallne and transparent, Is used by jewel- 
ers, and Is also made sometimes into spectacle lenses, 
called pebble lenses. Quartz Is silica, while the dia- 
mond Is pure carbon. Quartz will scratch and some- 
times cut glass, but not with .the facility of the dla 
mond. 

M. R. L.— The minerals sent are oxide of Iron, chiefly 
micaceous oxide, so called from Its occurring In ama[l 
bright spangles llkemlca. From Its glimmering, splen 
dent appearance you have probably mistaken it for sil 
ver. The other ores are galena, a valuable ore of lead 
This sometimes contains a paying quantity of silver 
but. this can only be estimated by an analysis. 

J. E.G.— l.epidote; 2, quartzlte ; 3, copper pyrites; 
serpentine; 5, chlorite schist : 6. carbonate of lime. 

(y. S. R. asks: How can I reduce leather, 
buffalo hides, for Instance, to a pulp, which will Bet in- 
to a hard and durable mass?— A. M. asks: How can I 
find the weight of a person's head without cutting It 
off?— J. V.B.asks: Is there any subBtance with which 
I can coat cardboard, to make a white slate, to be writ- 
ten on with a lead pencil ?— G. W. F. aska : 1. Can you 
give me a rule for setting out circular saw teeth? 2. 
How can I temper a burrf or gumming out saw teeth?— 
C. P. asks : In taking Impressions of the human head In 
plaster, I have trouble In making the hair and whiskers 
stand out naturally. What can I do to remedy this ? 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects : 

On the Morse System of Telegraph Signals 
By W. L. 

On Utilizing Coal Dust. By J. H. 

On the Preservation of Timber. By J.H.M 

On the Principles of Ventilation. By C. 
A. W. 

On Asphalt. By C. F. D. 

On the Relative Attraction of the Earth and 
Sun. By W. M. D. 

On a Substitute for Mica in Stoves. By A. 
A. H. 

On Mr. R. A. Proctor and the Million Dollar 
Telescope. By S. H. M. Jr. 

On Preventing Incrustation in Boilers. By E. 

On Ocean Towers. By W. K. 

Also enquiries from the following : 

S. R W.-H. C. A.-H. S. W.— H.B.— W. W. A.— L.A.C. 
-G. S.-W. W. S. 

Correspondents In different parts of the country ask : 
Who makes a centrifugal clothes wringer? Who make 
smoke-consuming devices for Doiler furnaces? Who 
makes corn-shucking machines? Who makes wood- 
worklngmachlnery bits? Who makes an Instrument, 
other than the ear trumpet, for helping the partially deaf 
to hear? Makers of the above articles will probably pro- 
mote their interests by advertising, In reply, in the Sci- 
entific American. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should Bend with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal " which Is specially 
devoted to such enquiries. 



[OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED IN THE WEEK ENDING 

January 13, 1874, 

AND EACH BEARING THAT DATE. 

[Those marked (r) are retssuedpatents. ] 

Adding machine, C G. Spalding 146.407 

Alarm, electric ship, J. B. Andrews 146,421 

Auger, Ladd and Gro ver 146,344 

Axle box, vehicle, E. L.Kinsley 146,394 

Bag fastener, S. Wellington 146,417 

Baton, policeman's, Clark eta I 146,431 

Beam and rafter, H. C. Luedeke 146,350 

Bed bottom, spring, A. W. Hlght 146,453 

Bed bottom, spring, S. H. Reeves 146,360 

Billiard chalk holder, J. Plunkett 146,356 

Blind, Inside, J. H. Voorhees 146,414 

Boiler, steam, R. J. Gould 146,331 

Bolt heading machine, J. R. Abbe 146,874 

Bottle washing machine, C. TV. Farclot 146,3K 

Bracket, shade roller, A. S. Dickinson 146,385 

Bridge, R. Long 146,397 

Bridge baluster, iron, Sellers et al. (r) 5,730 

Bridge truss, B.F.Graham 146,332 

Bildge, truss, Patterson et al 146,400 

Bridge, connection, A. Bonzano 146,425 

Bucket, windlass elevator, J. P. Chrlstensen. . .. 146.315 

Bucket, hoisting, T. Eaton 146,325 

Buckle, harness, G. RIeger 143,361 

Buckle, harness, A. Walker 146.495 

Buggy top, slat iron, English ft al 146,440 

Burial casket, I. Charles 146,381 

Can opener, Palllard et al 146,355 

Car axle, W. H. Wright 146,373 

Car axle box, W. A. Dripps 146,437 

Car brake, T.Campbell 146.430 

Car coupling, D. A. Balnter 146.375 

Car coupling, T. R. Jackson 146,342 

Car coupling, Morgan et al 146,398 

Car coupling, J. Robertson, Jr 146,402 

Car coupling, S. S. Sartwell 146,363 

Car coupllng.G. D. Spielman 146,408 

Car, stock, J. B. Calkins 146,378 

Carbureter, I. L. Carr 146,313 

Carbureter, H. Jungllng 146,458 

Carbureter, C. L. Vasquez 146,493 

Carriage, child's, J. L. Brown 146,311 

Chair, folding opera, T. J. Close 146,482 

Chandeller.L. Hull 146,455 

Check, composition, W. Sanderson 146,408 
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Chest protector, I. A. Singer 146,365 

Chocolate, cutting, E. C. KIrkwood 146,463 

Churn power, G. W. Rennold9 146,474 

Cloth measure, rotary, W. Hebdon 146,337 

Clothes dryer, L. G. Boorn 146,308 

Clothes dryer, revolving, M. A. Bogart 146,307 

Clutch, A. H. and J. H. Race 146,359 

Cock, compression basin, J. T. Hayden 146,452 

Cooler, milk, E. C. Brooks 146,428 

Corn fastener, J. H. Parkhurst 146,471 

Currants, etc., washing, f. Oakley 146,470 

Curtaiu cord tightener, C. B. BrlBtol 146,427 

Dental plugger, G.H. Chance 146,380 

Dyeing wool, etc., J. S. Cooke .'.. 146,320 

Earth conveyor, portable, G. M. Bird 146,305 

Egg carrier, Mitchell & Barnett 146,354 

Electrical reglBter, ship's, N. H. Thompson 146,490 

Engines, oil cup for Bteam, E. S. Fassett 146,328 

Fabric, waterproof, C. J. Mercier 146,353 

Fence, farm, S. StanDro 146,368 

Fence, iron, Forsyth & Counter 146,388 

Fender for vessels, C. Wacker 146,494 

Filter, water, Fltts & Davis, Jr 146,442 

Fire arm, breech loading, Fuss & Week 146,415 

Fire arm, breech loading, L. Geiger (r) 5,727 

Fire arm, breech loading, J. L. liaub 146,473 

Fire cxtingulBher, J. Dillon 146,386 

Fish, cutting and cooking, L. Herreshoff 116,339 

Flour packer, attachment for, I,. Creveling 146,384 

• ases from ott'al, etc., treating, J. J. Storer 146,369 

• asometer.J.II. Haywood 146,336 

Gate, automatic. D. Clary 146,3'.7 

Generator, sectional steam, J. J. Roeper 146,476 

Grain register, F. C.Burchell 146,429 

Hammer, tack, G. H. Rycr 146,478 

Harvester, Maddock & Seizer 146,465 

Hat tip. ornamental, T. W. Bracher 146,309 

Hat tip and lining, T. W. Bracher 146,310 

Hay derrick, C. II. Klrkpatrlck 146,395 

Hay rack, D. N. Webster 146,497 

Hay uuloader.M. A. Dllley 146,136 

Heater, fire place, W . L. Phillips 146,472 

Heater, register valve, G. H. Tucker 146,412 

Hoisting machine, G. C. Timpe 146,492 

Hook, trolling, T. F. Fitzgerald 146.443 

Hub borer, A. O. Abbott 140,420 

Hydrant for watering stock, J. Compton 146,319 

Ink padfountatu, F. J. Coutant 146,333 

Key, extension, W, T. Munger 146,468 

Kiln, brick, X. SIckelB 146,406 

Lamp, J. S. Hull 146,341 

Lamp, wooden, C. D. Moody 146,467 

Lantern, Carpenter & Dopp 146,379 

Lantern, A. J. Warren 146,415 

Lathe screw outting tool, Haskins & Denison 146,450 

Legging, knit, G. M. Gernshym 146,446 

Lock, permutation, C. C. Bliss 146,424 

Loom shuttle, J.l'.igby 146,362 

Loom temple, J. C. Thiokins 146,409 

Lumber dryer, H. E. Wells 146,499 

Lumber, etc., steam, C. R.Taylor 146,370 

Magnet, electro, H.Fontaine 146,444 

Marble cutting machine, B. F. Blakely 116,806 

.Mill, disintegrating, W. Denmead 146,324 

Mineral water apparatus, Kennedy et al... 146,461 

Miterlng machine, J. 11. Rowlanti 146,403 

Moccasin, G. F. Parker 146,399 

Molding, embossed gtlt, J. Gscliwlnd 146.449 

Nippers, rest for cutting, S. F. Leach 146,345 

Noodles, making, J. Baumgartner 146,304 

Nut lock, G. C. Thomas 146,488 

Nut lock, W. M. Watson, 146,416 

Oakum, making, T. II. Dunham 146,438 

Oil cup for steam engines, E. S. Fassett 146,328 

Onmnentlug molded articles, W. Sanderson 146,479 

Overshoe, G. Watkinson 146,496 

Packing, piston rod.C. H. Fuller 146,389 

Padoc;;,etc.,T. Slaight 146,366 

Pan, frying, S. Bryant 146,312 

Paper bag, L. C. Crowell 146,435 

Paper bags, making, W. Webster 146,372 

Paper feeding apparatus, J. II. Darlington 110,322 

Pavement, concrete, G. BaBsett 146,423 

Pavement, Iron, J. Vandercar 146,413 

Pa veim-uts, repairing, H. W.Gould 146,447 

Piano, T. Kilter 146,459 

Piano action rail, T. Kater 146,460 

Planing machine, S. A. Woods 146,500 

Planter, com, G. D. Ha worth 146,451 

PUnter.com, J. Kelly 146,348 

Planter, corn, L. Roerlg 146,477 

Planter, potato, J. R. Phelps 146,401 

Planter, seed, W. S.Barton 146,422 

Planter, seed, L.J. Corbin 146,321 

Plow, scraper, and chopper, H. W. Rumfelt 146,404 

Pneumatic apparatus, hydro, W. E. Prall 146,357 

Pocket book safety attachment, J. Trout 146,411 

Pocket books, etc., securing rings to, T.Schlmper 146,481 

Press, baling, B. E. Cole 146,818 

Press for fish, beets, etc., J. U. Herreshoff. 146,838 

Printing press, J. L. Finn 146,441 

Pruning shears, J. J. Ellis 146,439 

Pump, E. J. Delaney 146,323 

Purifier, middlings, D. S. JIackey 146,464 

Purifier, middlings, C. Slgmund 146,485 

Raft, life, N. II. Horgf eldt 146,426 

Raft, life, G.Clark 146,316 

Railroad switch, J. B. SchofieU 146,364 

Railroad tanks, valve for, C. S. Webber 146,371 

Railroad tie, G.D. Blalsdell 146,376 

Rake, horse hay, C. O. Luce 146,047 

Ralcc, horse hay, C. O. Luce 146,348 

Rake, horse liay.C. O. Luce 146,349 

Refining petroleum and other oils, E. Schalk 146,405 

Regulator water Bupply, A. L. Harris 146,335 

Rein holder, I. C. Tilton 146,491 

Safe, burglar proof, W. Corliss 146,332 

Safe, kitchen, J. B.& J. M. Hirrison 146,390 

Sash holder, J. T. Craw 146,434 

Saw gumming machine, T. S.Jackson 146,392 

Scales, platform, T. Fairbanks, (r) 5,726 

Scissors, C . M . Johnson 146,457 

Self oiling bolster, J. I). Wells, Jr 146,418 

Sewing machine, A. Moltz 146,466 

Sewing machine, 13. Scrlbner, Jr 146,483 

Sewing machine button holer, Howard et al. (r).. 5.72S 

Sewing machine miller, L. Schultz 146,482 

Sewing machine tucker, F. W. Brown 116,377 

Shoe, E. Shaw 146,484 

Snow plow, J. M. Gray 146,333 

Spark arrester, Richards & Meehl, (r) 5,729 

Spindle, banding, D. Hussey ' 146,391 

Steam aud air brakes, coupling for, J. Y. Smith . . 146,367 

Steel, manufacture of, V. H. E. Gallet 146,380 

Stereotype plate, M. J. Hughes 146,454 

Stone tool, T. Joyce 146,393 

Stove, gas, J. McKenzte 146,852 

Stove grate, J.B. Hunt 146,456 

Stove, heating, M. B. Mason '16.351 

Stud and button fastening, P. H. Long 146,396 

suspenders, J' ** .Smith 146,486 



Telegraph relay, S.H.Lombard 146,468 

Thill coupling, L.Lee 146.346 

Thill coupling, B. H. Wessel ». 146.419 

Toy wind wheel, J. Hagstrom 146,834 

Trunk stay, M. F. Ehle 146,326 

Truss, G. W. Gregory 146,448 

Tubing, manufacturing metal, Quadllng & May . . . 146,358 

Tyres, machine for bending, M. B. Flynn 146,329 

Valve and link motion, cut-off, E. G.Thomas 146,487 

Valve for railroad tanks, C.S. Webber 146,371 

Valve, safety, Case & Balllle 146,314 

Varnish, india-rubber, P. FInley 146,387 

Vehicle axle box, E.L.Kinsley 146,394 

Velocipede, A. A. Hoffman 146,840 

Vessel fender and protector, C. Wacker 146,494 

Washboard, J. A.Cole 146,438 

Washing machine, J. P.Thompson 146,489 

WaBhing machine, W. H. Welch 146,498 

Water meter, Nicolas & Chamon 146,469 

Well cleaner, A. W. Richards 146,475 

Window screen, J. H. Thompson 146,410 



APPLICATIONS FOR EXTENSIONS. 
Applications have been duly filed and are now pending 
for the extension of the folio wing Letters Pa tent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
27,S98.-Reflectok.-I. P.Frlnk. April 1. 
27,901.— Harvesting Machine.— M.Hallenbeck. April 1. 
*7,923— Fence Making Machine.— J. Moore et al. Ap. 1. 
28.333.— Gkain Binding Machine— D. W. Ayres. May 6. 

EXTENSIONS GRANTED. 

26,860.— Tinware Making Machine.— S. J.Olmsted. 
258(whole No. 31,262).- Fake Box.— J.B. Slawson. 



26,860-Tinwake 



DISCLAIMER. 
Making Machine.— S. 



J. Olmsted. 



DESIGNS PATENTED. 
7,104.— Watch Cases.— L. Bushnell, New Bedford, Mass. 
7,105.— Bottles.— A. Michael, New York city. 
7,106.- Bath Tubs.— J. L. Mott, Mott Haven, N. Y. 
7,107.— Picture Frame.— E.Reuaud et al., New York city. 
7,108.— Carpet.— T. J. Stearns, Boston, Mass. 
7,109.— Packing Box.— S. F. Whitman, Philadelphia, Pa. 
7,110.— Table Caster Handles.— H. C Wilcox, West 

Merlden, Conn. 
7,111.— Cake or Fruit Baskets.— H. C. Wilcox, West 

Merlden, Conn. 

TRADE MARKS REGISTERED. 

1,595.— Pharmaceutical Preparation.— J. Carnrick, 

New York city. 
1,596— Shirts.— W. H. Cole, New York city. 
1,597. —Tobacco, etc.— F. Miranda, New York city. 



SCHEDULE OF PATENT FEES. 

On each Caveat 810 

On each Trade Mark $25 

On filing each application for a Patent (17 years). $15 

On issuing each original Patent $20 

On appeal to Examiners-In- Chief $10 

On appeal to Commissioner of Patents $20 

On application lor Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On riling a Disclaimer $10 

On an application for Design (3)£ years) $10 

On application for Design (7 years) $15 

On application for Design (14 years) $30 



[Specially reported for the Scientific American. j 

CANADIAN PATENTS. 

List of Patents Granted in Canada, 
January 23, 1873. 

3.054.-H. AL Baker, W. F. Stone and J. H. Vermilya, 
Washington, D. C, U. S., assignees of G. W. Hunter, 
same place. Improvements on sewing machines, called 
"Hunter's Sewing Machines." Jan. 23, 1874. 

3,055.— J. Pratt and A. Roy, Montreal, P. Q., assignees of 
J. Goullloud, same place. Aouvelles el utiles amelior- 
ations aux machines a tlsser les corsets, les guelres, etc., 
called •' Temple Entraineur Ameliore." New and use- 
ful Improvements In machine for weaving corBets, 
gaiters, etc. Jan. 23, 1874. 

S,056.-H. Martin, Chicago, 111., V. S., M.H. King, Spring- 
field, Hampden county, Mass., U. S. Improvements 
on brick machines, called "Martin's Brick Machine." 
Jan. 23, 1874. 

3,057.-E. N.Randall, West Troy, Vt., U. S., and G. E. 
Braley, same place. Improvements on milk vats, 
called " Randall's Improved Milk Vat." Jan. 23, 1874. 



dian Patent Office. Remit the fees by check, draft, or 
Postal order. Do not send the money in the box with 
model. Give us your name In full, middle name Included 

Inventions that have already been patented In the 
United States for not more than one year may also be 
patented in Canada. 

On filing an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
andjutllity of the Invention. If found lacking In either 
of these particulars, the application will be rejected, in 
which case no portion of the fees paid will be returned 
to the applicant. 

Inventors may temporarily secure their Improve- 
ments in Canada by filing caveats ; expense thereof, $35 
In full. 

For further information about Canadian patents, as- 
slgnments, etc., address ^^ & ^ 

37 Park Row, 

New York. 




HOW TO OBTAIN 

Fateits and Caveats 

IJST CANADA. 

PATENTS are now granted to inventors 
Id Canada, without distinction as to the nation- 
ality of the applicant. The proceedings to obtain 
patents In Canada are nearly the same as In the 
United States. The applicant Is required to fur- 
nish a model, with specification and drawings In dupli- 
cate. It Is also necessary for him to sign and make 
affidavit to the originality of the Invention. 

The total expense, In ordinary cases, to apply for a 
Canadian patent, Is $75, U. S. currency. This Includes 
the government fees for the first five years, and also our 
(Munn & Co.'s) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
The holderof the patent is entitled to two extensions of 
the patent, each for five years, making fifteen years 
In all. 

If the Inventor assigns the patent, the assignee enjoys 
all the rights of the Inventor. 

A small working model must be furnlBhed, made to 
any convenient scale. The dimensions of the model 
should not exceed twelve Inches. 

If the Invention consists of a composition of matter, 
samples of the composition, and also of the several In 
gredlentB.must be furnished. 

Persons who desire to apply for patents In Canada are 
requested to send to us (Munn & Co.), oy express, a 
model with a description ,ln their own language, show 
Ing the merits and operation of the Invention, remitting 
also the fees as above for such term for the patent aa 
they may elect. We will then mmedlately prepare the 
drawings and specification, and send the latter to the 
applicant for his examination, signature, and affidavit. 
It requires from four to twelve weeks' time, after com- 
pletlou of the papers, to obtain the decision of the Cana- 



VALUE OFPATEHTS, 

And How to Obtain Them. 

Practical Hintsjo Inventors. 

EOBABLY no Investment of a small sum 
of money brings a greater return than the 
expense Incurred In obtaining a patent, even 
when the invention is but a small one. Large 
Inventions are found to pay correspondingly 
well. The names of Blanchard, Morse, Blge- 
low, Colt, Ericsson, Howe, McCormlck Hoe, 
and others, who have amassed Immense for- 
tunes from their inventions, are well known. 
And there are thousands of others who have 
realized large sums from their patents. 
More than Fifty Thousand Inventors have availed 
themselves of the services of Musn & Co. during the 
TWENTY-SIX years they have acted as solicitors and 
Publishers of the Scientific Amebicak. They stand at 
the head in this claBS of business; and their large corps 
»f assistants, mostly selected from the ranks of the 
Patent Office : men capable of rendering the best service 
t. the inventor, from the experience pracucallyobtalned 
while examiners In the Patent Office : enables Monk & 
Co. to do everything appertaining to patents better 
and cHEAPEa than any other reliable agency. 

how to mrrm "igr. 

ry letter, describing some Invention which comes to this 
office. A positive answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consists of a Model, Draw- 
ings, Petition, Oath, and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the Inventor to do all this business himself are 
generally without success. After great perplexity and 
delay, he is usually glad to seek the aid of persons expe- 
rienced in patent business, and have all the work done 
over again. The best plan Is to solicit proper advice at 
the beginning. If the parties consulted are honorable 
men, the Inventor may safely confide his Ideas to them ; 
they will advise whether the improvement Is probably 
patentable, and will give him all the directions needful 
to protect his rights. 

To Jttake an Application for a Patent, 

The applicant for a pateD.t should furnish a model of 
his Invention If susceptible of one, although sometimes 
It may be dispensed with ; or, If the Invention be a chem- 
ical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should 
be securely packed,theinventor'snamemarkedon them 
and sent by express, prepaid. Small models, from a dls 
tance, can often be sent cheaper by mail. The safest 
way to remit money , is by a draft or postal order, on 
New York, payable to „h^ orderof Munn & Co. Persons 
who live In remote parts of the country can usually pur- 
chase drafts from their merchants on their New York 
correspondents. 

How Can I Best Secure JTIy Invention? 

This Is an Inquiry which one Inventor naturally asks 
another, who has had some experience In obtaining pat- 
ents. His answer generally Is as follows, and correct : 

Construct a neat model, not over a foot In any dimen- 
sion—smaller if possible— and send by express, prepaid, 
addressed to Munn & Co., 37 Park Row, together with a 
description of Its operation and merits. On receipt 
thereof, they will examine the Invention carefully, and 
advise you as to Its patentability, free of charge. Or, If 
you have not time, or the means at hand, to construct a 
model, make as good a pen and Ink sketch of the Im- 
provement as possible and send by mall. An answer as 
to the prospect of a patent will be received, usually, bv 
return of mall. It Is sometimes best to have a search 
made at the Patent Office; such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have ouch search, maKe out a written de- 
scription of the Invention, in your own words, and a 
pencil, or pen and Ink, sketch. Send these, with the fee 
of f5, by mall, addressed to Munn & Co., 37 Park Row, 
and In due time you will receive an acknowledgment 
thereof, followed by a written report in regard to the 
patentability of your improvement. This special search 
Is made with great care, among the models and patents 
at Washington, to ascertain whether the Improvement 
presented is patentable. 

Foreign Patents* 

The population of Great Britain Is 31,000,000; of France, 
37,000,000; Belgium, 5,000,000; Austria, 36,000,000; Prussia, 
40,000 ,000, and RusBla, 70,000,000. Patents may be secured by 
American citizens In all of these countries. Now 1b the 
time, when business Is dull at home, totakeadvantage of 
these Immense foreign fields. Mechanical improvements 
of all kinds are always in demand In Europe. There will 
neverbe a bettertime than the present to take patents 
abroad. We have reliablebuslness connections with the 
principal capitals of Europe. A large share of all the 
patents secured In foreign countries by Americans are 
obtained through our Agency. Address Munn & Co., 37 
Park Row, New York. Circulars with full information 
on foreign patents, furnished free. 

Caveats, 

Persons desiring to file a caveat can have the papers 
prepared In the shortest time, by sending a sketch and 
description of the Invention. The Government fee for 
a caveat Is $10. A pamphlet of advice regarding appllca 
tlons for patents and caveats Is furnished gratis, on ap- 
plication by mail. Addreas Munn & Co. 37 Park Row, 
New York. 



Value of Extended Patents. 

Did patentees realize the fact that thelrinventlons are 
likely to be more productive of profit during the seven 
years of extension than the first full term for which their 
patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior 
to 1861may be extended for seven years, for the benefit 
of the Inventor, or of his heirs In caBe of the decease oi 
fomer, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended 
Ane inures to the benefit uf the Inventor, the assignees 
under the firstterm havingno rights under the extension 
except by special agreement. The Government fee for 
an extension is $100, and It is necessary that good profes- 
sional service Le obtaine^to conduct the business before 
the Patent Office. Full information us to extensions 
maybe had by addressing Munn * Co. 37 Park Row, New 
York. 

Trademarks. 

Any person or firm domiciled in trie United Slates, or 
any firm or corporation residing In any foreign counrry 
where similar privileges are extended to citizens of the 
United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers In tliia 
country, and equally so to foreigners. For lull particu- 
lars address Munn & Co., 37 Park Row. New York. 
Design Patents. 

Foreign designers and manufacturers, who send goods 
to this country, may secure patents here upon their new 
patterns, and thus prevent otherB from fabricating or 
Belling the same goods In this market. 

A patent for a design may be granted to any person 
whether citizen orallen, for any new andorlglnal design 
for a manufacture, bust, statue, alto relievo, or»as relief, 
any new and original design for tiie printing of woolen , 
silk, cotton, or other fabrics, any new and original im- 
pression, ornament, pattern, print, or picture, to tie 
printed, painted, cast, or otherwise placed on or worked 
Into any article of manufacture. 

Design patents are equally as Important to citizens a a 
to foreigners. For full particulars send for pamphlet to 
Munn 4 Co., 37 Park Row. New York. 

Copies of Patents* 

Persons desiring any patent issued irom 183G to Novem 
ber26, 1867, can be supplied with official copies at a reas- 
onable cost, the price depending upon the extent of draw 
lugs and length of specification. 

Any patent Issued Bince November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of 
tlce $1. 

A copy of the claims of any patent Issued since 1836 
will be furnlBhed for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of Invention, and 
date of patent. Address Munn & Co. .Patent Solicitors. 
37 Park Row, New York. 

Munn * Co. will be happy to see Inventors In perBon 
at their office, or to advise them by letter. In all cases 
they may expect an honest opinion. For such consulta- 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pencil or pale Ink ; be brief. 

All business committed to our care, and nil consulta- 
tions, are kept secret and strictly confidential . 

In all matters pertaining to patents, such as conducting 
interferences, procuring extensions, drawing assign- 
ments, examinations into the validity of patents, etc. 
special care and attention is given. For information and 
for pamphlets of instruction and ud vice, 

Address 

MUNN & CO., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New Vork. 
OFFICE IN WASHINGTON— Corner F and 7th 
Streets, opposite Patent Office. 
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Back Page ------- $1.00 a line. 

Inside Page ------- 75 ci*nt»a line. 

Engravings may head advertise menthol the .saitie rate per 
ti?te, by measurement, as the letter firths. A(lcertiiemeut.-i 
must be received at publication office as early an Friday 
morning to appear in next issue. 
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r day at home. Terms Free. Address 



MILLING MACHINES. 

Universal ; Plain ; Index ; anil Cam Cutting. 15 varie- 
ties. HRAINARD MILLING MACHINE CO., Milk St., 
corner Oliver, Boston, Mass. 



PHILIP S. JUSTICE, 

U N. 5th Steet, 12 Cliff Street, 

Philadelphia. New York. 

HEAD QUARTERS FOR 
" DEAD STROKE" POU'ER HAM.Mi.KS. 

"PHILADELPHIA" HYDRAULIC .JACKS, 
"LITTLE GIANT" INJECTORS. 



TROWBRIDGE'S TABLES & DIAGRAMS 
relating to 
NON-CONDENSING ENGINES AND BOILERS. 
The Tables comprise a list of over 1,000 engines of 
powers from 5 horse-power to 350 horsepower, giving 
the pressure of steam, degree of expansion, numoerof 
revolutions, &c., expenditure of steam, and cost of 
power per year.&c. 

Tables of Boilers of various types are given, with best 
working dimensions and amount of water eacli boiler 
will evaporate in an hour. &c. 

Boiler Explosions and Safety valves arc also dis- 
cussed, and a new and simple improvement in ttie safety- 
valve described. . , n 

lvol., thin 4to S--50 

Published and for sale by 

JOHN WILEY & SON, 15 Astor-placc, New lork. 



TO CAPITALISTS AND MECHANICS. 

We offer, forsale, a part interest In the J titers on City 
Iron Works. Located at Jefferson City, Mo. Works new 
within past three sears. Capacity sufficient fori.* men 
with a well established trade, equal to full capacity ol 
Works. The goods made consist in ptrt of 1 HE HCB- 
BARD REAPERS MOVVKIt, THE MISSOLRI GRAIN 
DRILL, our SELF-DUMPING SULKY RAKE, a lull 
line of COOKING and HEATING STOVE:-, aud a large 
JOBBING and REPAIR trade, St. Louis, 12= miles bast 
being our nearest competitor. WlUeell a third or a hall 
Interest, or make a Stock Co., and sell to good men such 
amount as desired. Parties who desire to Invest in man- 
ufacturing in the West will rarely have such i a lavorable 
opportunity for prompt returns. LIBERAL 01V1_ 
LffiNDS GTJARAnWu. Reason for selling, want of 
Capital to push business equal to demand. Address 
uapitat to p fl0DINfi & LOHMAN. Jefferson city, Mo. 




ORIGIN A 1> 

Schaeffer & Budenberg, 

Magdeburg, Germany, Steam, B'as^, 
Vacuum, aim Hydraulic Gauges and 
Engine Counters. 

VV. HEUEKMANN, 
1 Cedar St., N. Y., ~o\e Depot. 



tvg. EACH WEEK. Agents wanted, particulars 
I £ free. J. WORTH & CO., St. Louis, Mo. 



ITONEY— WAGES— To all having spare 
III time : $4 to $12 a day : something new • pleasant j 
honorable ; large profits : no risks ; home or abroad ; day 
or evening ; thousands making money. Particulars and 
samples (really worth*!) free. Address 

F. M. REED, 139 8th St., New York. 



ADVERTISERS should Bend to Geo. P. Bowxu 4 Co. 
41 Park Row, N. Y., for their Eighty-page Pamphlet 
containing lists of 3000 newspapers and estimates, show , 
Ing thecoit of advertising. Mailed free to all applicants- 
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BAIRD'S 




Niagara Steam Pump. 

CHA8. B. HARDICK, 

23 Adams St., Brooklyn. N. Y. 



The HAWLEY KILN 

for burning brick, tile, pottery, &c. Produces uniform 
results, avoids Inferior stock ; saves fuel, labor and 
time. European Patents obtained. For privileges at 
home orabroad, address A. R. MOR JAN, 

103 Fulton St., New York. 



FOR PRACTICAL MEN. 



My new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— % page8,8vo.— will be 
sent, free of postage, to any one who will favor me with 
his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 

Unrivalled Scientific & 
Practical Books. 

The PracticalAmerican Mill vvright and Miller. 
By David Cralk. Illustrated by nu.nerous wood en- 
gravings and two folding plates. 8vo Ij.Uq 

A Treatise on the Manufacture and Distilla- 
latlon of Alcoholic Liquors. Translated and edited 
from the Frencli of MM. DupUls Alne et Jeune. By 
M. Mckcunlc, M.D. Illustrated by II folding plates 
aud several wood engravings. 743 pp. 8vo $10. Oil 

A New and Complete Treatise on the Arts of 
Tanning, Currying, and Leather Dressing. By Prof. 
Dussauce, Chemist. Illustrated by 212 wood engrav- 
ings. 8vo Su.oO 

General Treatise on the Manufacture of 
Every Description of Soap : Comprising the Chemistry 
of the Art, with Remarks on AUaltes, Saponltlable 
Fatly BodUs, the Apparatus necessary in a Soap i ac- 
tory. Practical Instructions In the Manufacture of 
various kinds of soap, the Assiy of Soaps, etc. By 
Prof. il. Dussauce. Illustrated. Svo $iu.uu 

A Practical Guide for the Perfumer. By 
Prof. H. Dussauce. 12mo $3.00 

A Practical Treatise on the Fabrication of 
Matches, Gun Cotton and Fulminating Powders. By 
Prof. II. DuBsauce. 12mo $3.00 

A General Treatise on the Manufacture of 
Vinegar. By Prof. H. DnsBauce. Illustrated. 8vo. 85.0J 

A Practical Manual of Chemical Analysis and 
Assaving ■ As applied to the Manufacture of Iron from 
its Ores and to Cast Iron and Steel. By DeKonlnck, 
Dieiz and .Mallet. American edition. Edited, with 
Notes and an Appendix on Iron Ores, by A. A. *es- 
quet. 12oio $2. 5 J 

The American Dyer. A Practical Treatise on 
Coloring Wool, Cotton, Yarn and Cloth. Illustrated 
by 94 Samples of Colored Wool, Cotton, etc. ByR. H A 
Gibson. Svo $12. 5u 

A Practical Treatise on tho Manufacture of 
WorstedBaud Carded Yarns. By Charles Leroux. Illus- 
trated. 3vo * 5 - uu 

A System of Chemistry Applied to Dyeing. 
By James Napier. Edited b'y A. A. Fesquet. 8vo..$5.00 

(Meanings from Ornamental Art of every 
Sty te ; Drawn from Examples In the British, South 
Kensington, Indian, Crystal Palace, and other Mu- 
seums, ti.e Exhibitions of 1351 and 1862, and the best 
Englisn and Foreign work. In a series of one hundred 
exquisitely drawu Plates, containing many hundred 
examples. By Robert Newbery. 4to $15.00 

Zm~ The above, or any of my Books, sent by mall, free 
ot postage, at tli epublieatlon prices. „™ T/ ~, . 

Mv new ana enhigcu CATALOUUK OF PRACTICA 
AND SCIENTIFIC BOOKS— » pages, svo.— sent, free 
poBtage, to any one who will furnlsn liu» aduress. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia 



W NEW CATALOGUE FREE. 
Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathe s, Engines, Slide Rests, &e. 

GOOD NOW & WIGHTMAN, 

23 Cornhlll, Boston, Mass. 



Wooa-WorkiuttMachinery (Generally 

Specialties: Wood worth P)aners,Pall,Tub,Clothes Pin, 

and Washboarn Machinery, Gautc.and Stretcher Lathes. 

CHARLES BUSS &, SON, -Marlboro', N.H. 

Send for Circulars. 

T~IGHT~G~ReY IRON CASTINGS made to 
_Li order promptly. Light work our Specialty. Address 
LtvINGS'ION & CO., Iron Founders, Pittsburgh, la. 



&A£B/rTAf£rAL. 



Dealers and Consumers send for 
prices to the Manufacturers. 

VANDUZEN & TIFT. 102 E. 21 St.. CINCINNATI. 

%jt?~~ Please mention Hub paper. 



T i 



M1E DESIGNING AND CONSTRUCTION 

_L OK STORAGE RESERVOIRS. My Arthur Jacob. 
Aiso, Surcharged and Different Forms of Retain- 
ing Walls. By James S. Tate. Being Noa.6«fclVan 
Nostraiul'u Science Series. 18ino., ooaraB. 5Cc. each. 
D. VAIN MOSTKAND. Publisher, 
23 Murray St. & m Warren St., .New Y'otk. 
%* CopleB Bent free, by mail, on receipt of price. 



SUBSOIL PLOW— The patent for a very 
valuable improvement in SuLboII Plows for Sale 
very cheap, In consequence of the death of the pat- 
entee. For further particulars, address MRS. JA.NE 
N. CARLETON, Pomeroy, O. 



INVENTORS, ATTENTION ?— I want sev- 
eral small articles, of real value— to manufacture 
mid introduce in the Western Stales— on royalty. Satis- 
factory references. Address, giving full particulars, 
WM. H.NELSON, No. 517 W. 19tn St., New York. 





The American Turbine Water 
Wheel, 

Recently Improved and submitted to 
thorough scientific teste by James 
Emerson, showing the following use- 
ful eflect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : %, 50.08 : 
H.69.64; ^,78.73; &, 82.53: K, 82.90. 

Per cent, of Whole Gate : 83.14. 

A full report may be obtained of 
STOUT. MILLS & TEMPLE, Day- 
ton, Ohio. 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, BlmpleBt and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, &c. Address TREVOR & Co. Lockport, N. Y. 



1832. SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma 
chlnery, EnglneB, Boilers, etc. JOHN B. SCHENCK'S 
SONS. Matteawan. N. Y. and 118 Liberty St., New York. 



H?* 



E. ILLINGWORTH, Neville St. Foun- 
dry, Leeds, England, makes a Specialty of 

20-inch Swing Lathes. All parts are inter' 

changeable, being made In duplicate. by patent machine- 
ry .thus ensuring Accuracy and Excellence of Workman- 
ship. 




PF" For price and Photo, write direct. 



OTIS' 



SAFETY HOISTING 

Machinery. 

OTIS, BROS, <fc CO., 

NO. 348 BBOADWAT NEW YORK. 



WANTED — Everywhere — Live Agents for 
a new and Live Home paper. MILLIKEN & 
GOULD, alive at 21 Bromneld Street, BoBton, MasB. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-olline 



Saw Arbors, and other wood working machinery. 

" " *~ " ' 91 Liberty street, N. Y.; 



S. A. WOODS, 
Send for Circulars. 



)67Sudburv street. Boston. 



N 



EW & IMPROVED PATTERNS.— MA- 

CHINISTS' TOOLS— all sizes— at low prices. 
K. GOULD, 97 to 113 N. J. B. R. Ave., Newark, N. J. 



P. BLAISDELL <& CO., 

Worcester, Mass., 

Manufacturers of the Blaisdell Patent Upright Drills, 
and other first-class Machinists' Tools 



HTTSSEY'S NATIONAL 

Cottage Architecture. 

New and Original Designs, Working 
Scale Drawings, and Details for all 
Stvles of low-priced Houses, with 
Specifications and Cost. Just Pub- 
lished. Iloyal quarto. Post-paid, $6. 

WOODWARD S 1 1.000 Wohkikg Drawings. 

NATIONAL L plan s» Details, 

a TiriTTimn^ni | SpecIflcatlons&EBtlmates. 

ARCHITECT J £&™* D0LLiK8 ' "° 8t - 

MOSCKTON'S NATIONAL (Six Dollars, post 

STAIIU5U11.DEK. J paid. 

MONCKTON'S NATIONALS fix Dollars, post 
CARPENTER & JOINElt. Jpaid. 

ORANGE JUDD CO.. 245 Broadway, N.Y. 

Todd^Rafferty Machine CoT 

MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers : Plain Slide Valve Sta- 
tloaary, Hoisting, and Portable Engines. BotlerB of all 
klndB. Steam PumpB, Mill Gearing, Shafting, &c. ; Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery 
Agents fortheNewHaven Manufacturing Co.'s Machin- 
ists' Toole; for J udson's Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks 
WAREROOMS. 10 BARCLAY ST.. NEW YORK 
WORKS, PATERSON, NEW JERSEY. 



PORTABLE STEAM ENGINES, COMBIN- 
ing the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. T jey are 
widely and favorably known, more than 1,000 being In 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLKY CO. Lawrence, MaBS. 
97 Liberty It., New York. 



You ask WHY we can sell First 
Clasa 7 Octave Pianos for $290? 
.We answer — Itcosts less than $300 
■to make any $600 Piano 60 ld 
[through Agents, all of whom make 
| IOO per ct. profit. We have 
Jno Agents, but ship direct to fami- 
( Ilea at Factory price, and warrant 
— _ .__._. 6 Years. Send for illustrated cir- 
cular, la which we refer to over 500 Bankers, Merchants, 
&c (some of whom you may know), using our Pianos, 
In 44 States and Territories. Please state where you saw 
this notice, 

U.S. Piano Co., 810 Broadway, N.v, 




IRON BRIDGES— Clarke, Reeves & Co., 
PH03NIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia. Pa. 

Specialties— Accurate Workmanship— Pho?nIx columns 
— UBe of double refined iron. No weldB. All work 
done on the premises, from ore to finished bridgeB. 
Illustrated Album mailed on application. 



BOILERS AND PIPES COVERED 

■With " ASBESTOS FELTING :" saves twenty-five per cent. In fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 816, S18, 320, and S22 Front Street, New Tori. »-Asbestos In all quantities and qualities for sale. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
partB guarded from dust; single or double pumps, 
cylinders, shaftB, rocker arms, pistons, etc., entirely steel. 

No. 14 N. 5th st., Philadelphia. lp HT1 TP c rIICTiri , 
_No. 42 Cliff St.. New York. _' J PHILIP S. JUSTICE. 

LEFFEI/S IMPROVED DOUBLE TUEBINE^ 



Water Wheel 

New Book JustOut- 160 Pages 

SENT FREE 



r iu any iiartiub mteresteU m water power, address 

JAMES LEFFEL 8c CO., 
Springfield. Ohio, or 109 Liberty St., N. Y. CUT. 



$20 



PEB DAT\ 1,000 Agents wanted. Partlcu 
'larsfree. A.H . BLaIR & CO.. St. Louis Mo. 



^•O MILES AND TEARS"— Two Charm- 
O Ing CUromos, fli.ely mounted (Price *3), sent 
free for 50c. by HUNTER & CO., Hinsdale, N. H. 



WHALEN TURBINE. No rlskB to purchaser. 
Pamphlet sent free. Seth Whalen, Ballston Spa, N. Y. 



Fourth Grand Gift Concert, 

FOE THE BENEFIT OF THE 

PUBLIC LIBRARY of KY. 



Over a Million in Bank ! ! 

AND 

A FULL DKAWING ASSURED ! ! 
Tuesday, the 31st of March, next. 



Only 60,000 Tickets have been Issued, and 

$1,500,000 ! 

divided into 13,000 cash gifts, will be distrib- 
uted by lot amongthe ticket holders. 

LIST OF GIFTS. 

ONE GRAND CASH GIFT 8350,000 

ONE GRAND CASH litKT 100,000 

ONE GRAND CASH GIFT 30,000 

ONE GKAND CASH GIFT 35,000 

ONE GRAND CASH GIFT 17,500 

10 CASH GIFTS, $10,000 each 100,000 

30 CASH GIFTS, 5,000 each 150,000 

50 CASH GIFTS. 1,000 each 50,000 

80 CASH GIFTS, 500 each 40,000 

100 CASH GIFTS, 400 each 40.000 

150 CASH GIFTS, 300 each 45,000 

2r* CASH GIFTS, 200 each 50,000 

325 CASH GIFTS, 100 each 33,500 

11,000 CASH GIFTS, 50 each 550,000 

Total, 12,000 Gifts, all Cash, amounting to Si, 500,0 00 
jy The concert and distribution of giftB will posi- 
tively and unequivocally lake place on the day now fixed, 
whether all the tickets are sold or not, and the 12,000 gifts 
all paid In proportion to the number of tickets sold. 
PRICE OF TICKETS: 
Whole Tickets, 150: Halves, |25 ; Tenths, or each cou- 
pon, *5 : Eleven Wiiole Tickets lor $500: 22M Tickets for 
*l,0CO ; 113 Whole Tickets for 5.000 ; 227 Whole Tickets for 
S10.0OO. No discount on less than $500 worth of tlcKetB. 

THOS. E. BKA9ILETTE, 
Agent Public Library. Ky.. andManager Gift Concert, 

Public Library Building, Louisville, Ky., or 

THOS. H. HAYS & CO., Eastern Agents, 

60y Broadway, New York. 

A PT^WT^Q ^ e ' * ne ^ e8t 8e ^' n ? book and secure 
iluljixXOj the largest profits ever offered. Par- 
ticulars free. Address HURST & CO. , 746 Broadway.N.Y. 




SECOND HAND MACHINERY.— We have 
for Sale, at very reduced figures, a number of hoist- 
ing and other engines and boilers, from 4 to 30 Horse 
Power, Steam pumps, Fan blowers, &c. Send for details . 
and prlceB. WM. E. TANNER & CO., Richmond, Va.' 



L 1&. iHcl ILiUtl Lilla BllHIUlift i.da ,a pel cui*. b i ttttCl 

strength, a finer fin Ish.and Is truer togage.thanany other 
In use, renders It undoubtedly the most economical. We 
are also the sole manufacturers of the Celebrated Col- 
linb Pat. Couplinh, and furnish PulleyB, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES &LAUGHLINS, 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 

tystocks of this Shafting In store and for tale by 
FULLER, DANA & FITZ. Boston, Mass. 

GEO. PLACE* CO., 121 Chambers street, N. Y. 

PIERCE & WHALING, Milwaukee, W1b. 

GREEN HOUSE & BEDDING PLANTS. 

Large stock, Fine Assortment, Packed to go Safely any 
distance. Satl slactlou guaranteed. SPLENDID ILLUS- 
TRATED CATALOGUE mailed FREE. Send for It. 
Address R. G. 11ANFOKD, Columbus, Ohio. 

GEO. W. READ & CO., 
STEAM BAND SAW AND 

VENEER CUTTING MILL. 

186 to 200 Lewis St., Foot 5th & 6lh StB.E.R., New York. 

ALWAYS ON HAND: 
FULL STOCK SEASONED HARD-WOOD LUMBER 
AND CHOICE FIGURED VENEERS. 
The largest Stock. 

The greatest Variety. 

The lowest prlceB. 
P?" Enclose stamp for Catalogue and Price List. 

Veneer Cutting Machines— For Sale, 

ONE ROTARY MACHINE, cutting 4 ft. long and 4 
ft diameter. 
ONE SLICING MACHINE,cuttln-'5ft.6in.long. 
Both In perfect order, with pulleyB, shafting, etc. 
Complete for Immediate use. Price low. AddresB 
GEO. W. READ ifc CO., 
186 to 200 Lewis St., Foot 5th ffi6tliSt8.,E. R. 

ASON'S PAT'T FRICTION CLUTCHES 
are manufactured by Volney W. Mason & Co., 
Providence, R. I. AgentB, L. B. BROOKS, 60 Cliff Btreet, 
New York; TAHLIN, RICE & CO., Akron. Ohio. 

ASetof listeelLatheDogs, 

From % to 4 inch $17.30 

" "to2 " $8.00 

Iron, from y, to 2 inch $ 6.50 

" '• to 4 " $15.00 

1 Set of Sicel Clamps M2.50 

" " Iron " $10.00 

Expanding Mandrels taking anything from y„ to 4 
inches, &c. 
Send to C. W. LE COUNT, South Norwalk, Conn., 

for Circular. 

0~R~SALE— By the New York Bridge Co^ 

Brooklyn, N. Y.,Four No. 3 "Burleigh" Air Com- 

pre^sor^ ,in i-.omplete working ordei ; also, u lot of eight 

and ten Inch cast Iron flange pipe ; also, a lot of six Inch, 

Beven ply rubber hoBe, with connections all complete. 

WAN TED — A new or 2nd hand Machine 
for Slotting medium Blze Screws. J. A. SMITH, 
DeepRlver, Conn. 

GLASS s T\/TOULDS ior Fruit Jars, Patent 
Lamps,i.fJ. Bottles, etc., made by H.BROOKE, U 
years at White and Centre Streets, New York. Tbeshort- 
est and cheapeBt way order direct of Mould Maker. 

IW~ Particular attention paid to MOULDS for 
INVENTORS. 

KUAINT, KUEER.and KURIOUS is the 
valuable book we give to all ; full of facts, figures 
auui'un. 50 pictures. Enclose two stamps and address 
BLACKIE & CO., 746 Broadway, New York. 

T Q rlioc canma ' £e 55adayln their own City or Town 
JjclUlob AddreBS ELLIS M'F'G CO., Waltham, Mass 



Andrew's Patents. 

Noiseless* Friction Grooved* or Geared Hols«v 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident, if 
Rope* Belt, and Engine break* 

Smoke-Burning Safety Boilers. 

Oscillating Enslnes, Doable and Single, 1-2 
100-Horse power. 

Centrifugal Pumps, IOO to 100,000 Gallons 
per Minute, Best Pumps in the World, pan* 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out Injury. 

All Light, Simple, Durable* and Economical. 

Send for Circulars. 

WM. D. ANDKKWS & BRO., 

414 V\ater Street, New Yorfc. 



PUNCHING 

I AND 

1 DROP PRESSES. 



For the Best and Cheap- 
est ArtdreBB THE STILES 
& PARKER PKESS CO. 
MlDDLETOWN. Co\N. 



THE HORTON LATHE CHUCK, from 4 
to 36 incheB, with the new Patent Jaw. AddresB 
THE E. HORTON & SON CO.. WlndBor LockB, Ct. 



BUERK'S WATCHMAN'S TIME DE 
TECTOK.— Important for al. large Corporations 
and Manufacturing cence rns— capa ole of controlling 
with the utmost accuracy the motion of a watchman or 

gatrelman, as the same reaches different stations of hie 
eat. Bend for a Circular. J. E. BUERK, 

P.O. Box 1,057 Boston, Mass. 
N. B.— This detector la covered by two U. S. Patents 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. | 




Barnes' Foot «& Steam Power 
Scroll Saw. 

For the entire range of Scroll Saw 
lng, from the Wall to the Cornice 
Bracket, 3 In. thick. Every Wood- 
worker should have one. Fouryeara 
In market— thousands using them. 

Persons out of work, or that have 
spare time, can earn with one of 
these foot power machines from 40 
to 80t:ts, per hour. It Is a pleasure to 
run one.— Say where you saw this, 
and send for full deacription to W. 
F. & J. IIarsks, Kockford, Winne- 
bago Co. ill. 



w 



OOD-WORKING MACHINERY GEN 

erally. Specialties, Woodworth PlanerBand Rlcn- 
iBon'B Patent Improved Tenon Machines. 
Central, corner Union at., Worcester, Mass. 



A til uiiiuu a u., mui noiti , .unao. 

WITHKEBr RUGG & RICHARDSON. 



Machinery, 



Wood and Iran Working of every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO., 121 ChamDeis St, N.Y. 



Cold Rolled Shafting. 

Best andmost perfect Shaftlngever made, constantly 
on hand In large quantities, furnished In any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable 
HangerB, pulleys, etc. GEORGE PLACE & CO., 

121ChamberB Street, Mew York. 



Sturtevant Blowers. 

Of every size ana description, constantly on nana. 
GEORGE PLACE & CO., 
121 Chambers Street, New York. 



RICHARDSON, MER1AM & CO. 
Manufacturers of the latest Improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sanli 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawlng Machines, Saw Mills, Saw 
ArborB, Scroll Saws, Railway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other iilndfl of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory. Wor- 
cester, MaBS. Warehouse, 107 Liberty Bt, New York. 17 



Ofin^AT/ITT llTli' C For cutting outness 
\ I Tj lYI Mi 3)1 Vj O Stenclls,allBlzeB. Also 
kJ JL JJJ.1 \JM-MJ complete outfits for Clothing 
StencllB and Key CheckB, with which young men are 
making from *5 to *'>0 a day. Send for catalogue and 
sampleB to S.M. SPENCER. llTHanover St .Boston, Mass. 




EAGLE FOOT LATHES, 

and Amateur Tools fob the Holid \y s 
Pkesents for the BoyB— Sensible— In- 
htruotJve— Beneficial. 

W. L. CHASE & CO., 

93,95, & 97 Liberty St., 
Isew York. 



1873 



and 1874. 



Catalogues Free. 

MachlnlstB', Blacksmiths,' Model MnkerB', Pattern Ma- 
kers'. Organ Builders', Piano Makers', and Tools and 
Supplies for all classeB of Mechanics. 

A. J. WILKINSON &, CO., Boston. Mass 



MACHINERY, i ! 



NEW and ^d-IIAM).-- 

Bend for Circular. Chas. PLACE 
" CO. 60 Vesey St., New York. 



ID 



Vj WROUGHT 
IRON 

Beams & Girders 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects 1b called 
to our Improved Wrought-lron Beams and Girders (pat- 
ented), in which the compound welds between the Btem 
and flanges, which have proved so objectionable In the 
old mode of manufacturlng,are entirely avoided, we are 
prepared to furnish all slzeB at terms as favorable as can 
be ootalnedelBewhere. For descriptive lithograph addresB 
Carnegie. Kloman & Co, Union Iron Mills, Pitts trargh, Pa. 



Hn dciii|ctW (Erfindcr. 

®iefe grojje unb ttjtitige Elaffe unfrcr 93e» 
bBIfenmg macfycrt loir bcfonberS barauf 
jufmerfjam, bajj unfre Ruma burd) i^te 23cr- 
6inbung mit 2Baff)ingtort unb ben curopaijetjen 
§auptftabten, Befonbere S3ortt)C'tIe jut Stlar.s 
gung Don in- unb au«tanbi[d)en ijBatenten 
fitetet. 

Sebcr (Srftnber, gleicr)»icl rocldjer SJationali- 
tat angeljbtig, ift buret) bie tibcraten ^atcntge. 
Je^c bcr SBercinigtcn ©taaten 311m !)Batcntf(f)U^ 
fiir Erfinbungcn bcrcdjtigt. Unfre girmo ift 
bcreit, gefiiitjt auf 26j(ir)rigeSrfat)rung, bcutfdje 
Crftnber jcber3eit ju bcrntb,cn unb ju magigeu 
^rcifen rafd) unb piinfttid) *)Sotcntc 3U crlangcn. 

Sie Seutfdje ©cction ift in ben §anben 
f8b,iger bcntfdjer Sngcnienre, Vuldje in ber 
Office perionlid) mit Crftnbern bertefiren 
tterben. 

2)er ..Scientific American" roirb in feinen 
©patten bie bebeutenberen Srfinbungen be. 
jpredjen. 

Correfponbenj erbeten unb prompt beaut- 
roortct. *)3ampf)Iete in beutfdjer ©pradje roer« 
ben auf SScrlangen franco jugefanbt. 

Stbreffire: 

SSirnn & go., 

„Scientific American" Patent Agentur, 
3 7 iPatt Row, 

New York City- 



© 1874 SCIENTIFIC AMERICAN, INC 



no 



$titttffiit JMtttfttatt. 



[February 14, 1874. 
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Back Pase 91.00 a line. 

Inside Page - ...... 73 cents a line. 

tngravinus may head advertisement* at the same rateper 
ine, by measurement, as the letter press. Advertisements 
must be rece ved at publication office as early as Friday 
morning to appear in next issue. 



BIGHEST PREMIUM (Medal) Awarded and Indorsed by 
'— N Certificate from the AMERICAN INSTI- 
ij? :TCJTE as " the best article In the market." 




The "ASBESTOS ROOFING" Is asubstantlal and 
reliable material, which can be safely used In place of 
Tin, Slate, etc. , on steep orflat roofs, fn all climates. It 
1b manufactured in rolls ready foruBe, andean be cheaply 
transported and eaBily applied. 

ASBESTOS CEMENT, 

ftrepared readv for ute. Can oe easily applied with a 
rowel, and will permanently stop all leaks on roofs. 

ASBESTOS ROOF COATINR, 

prepared ready lor use. Applied with a bruBh.and formB 
an elaBtlc waterproof covering, whlcli will reBtore and 
preserve old, decayed, and leaky roofs of all kinds. 

ASBESTOS BOILER FELTING, 
for covering Hot-air and Sieam Pipes, Boilers, OH 
Stills, etc. 

Boiler Scale Preventive, AsBESTes Board, Sheath- 
iNG.etc. send for descriptive Pamphlets, Price-lists. etc. 

Liberal Inducements toGeneral Merchants ano Dealers. 

H. W. JOHNS, 

87 MAIDEN LANE, NEW YORK, 

Patentee and Sole Manufacturer. Established 1858. 



SEND $1, and I will send you a receipt ex- 
plaining how to make any article known In the 
Arts.or whereabouts and prices of rare articles, or will 
purchase and ship the same. Address 

O. S. DtiLOW, New York city. 

THE IMPROVED SLIDE VALVE FOR 
Steam Engines would, if generally adopted, save 
thousands of fortunes now burned up and wasted. 

J. F. TALLANT, Burlington, Iowa. 

Auction Sale 

OF VALUABLE MACHINERY. 

To be sold, without reserve, to the highest 
bidder, FEBRUARY 10, 1874. 

Send for descriptive circular to 

S. M. SPENCER, Rochester, N. Y. 



Just Issued, 

part i. of The Workshop 1874. 

A Monthly Journal devoted to the Progress of the 
Useful ArtB, and the Elevation of TaBte In Manu- 
facture, Construction and Decoration. 

The new Volume will be coplouBly and richly Illus- 
trated with varied and prominent Specimens of Art- 
InduBtrv. from the Vienna Exhibition of 1873. 

Price $5.40 per year. Single Numbers $0.50. 

Subscribers will receive, aB a Premium, for the low 
price of $j.00, Merz's superb Engraving of Kaulhach's 
Chcf-d'CEuvre: The Destruction of Jerusalem, 

Also, 

Part I. of 

A Collection of choice and approved Examples of Art 

as applied to trie TradeB. 

Tobe Issued In 12 Monthly Parts. Price per year $10.00. 

Persingle Part, $1.00. 

Sample CopleBof each publication will be mailed upon 

receipt of half the price. Liberal Terms to Asrents and 

Canvassers. E. STEIGER, 

22 & 21 Frankfort St., New York. 



Art- Workmanship. 



STEEL STAMPS 

For marking tools. 1 8,1-12, or 1-I61n. Sent free, for Wc. 
a letter and warranted. E. M. Douglas, Brattleboro'.Vt. 



KEEP-YOUIt BOILERS CLEAN. 



ANT I LAMINA 



firevents and removeB scale In Steam Boilers— does not 
niuie the Iron. In UBe over six yearB. Patented. Cor- 
respondeDCeiQvited fromdealerB in supplies. 

JOSIAH J. ALLEN'S SONS. Phlladelphla.Pa. 



JUST OUT. 



THE 



Science Record 



FOR 



1874 



PRATT'S 

ASTRAL 



OIL. 



Safest and best Oil ever made— burns in any lamp— for 
sale everywhere. C HAS. PRATT & CO. 

Established 1770. 108 Fulton street, N. Y. 



DAMPER « V| M Iff AND LEVER 

REGULATORS O Jtl 35 L GAGE COCKS. 
MURRIIiL <fc KEIZER, 44 Holliday St., Ball. 




DOUBLE ACTING 

B TJCKE1-PL UNGER 

SteamPumps 

ALWAYS RELIABLE. 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 



FOR SALE— An Old Established Perfumery 
business and factory, situate In the city of Phlla- 
delphla.Pa., in perfect running order, comprising ma- 
chinery, fixtures, stock, goodwill, and with or without 
buildings, the owner desiring to retire from active busi- 
ness on account' of declining health. A rare opportu- 
nity 1b offered to Investors who deBlre to establish a 
lucrative and extensive business. For particulars, apply 
to MAT. JOS.FASSIN& CO., No.39 Beaver St., N.Y - . city. 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Attacneo to boilers 
or In separate furnace. H. W.BULKLEY, Engineer. 
98 Liberty St., New York. 



For testing Ovens, Boiler 
flues, Blast furnaces, 



Pyrometers. 

Super-Heated Steam, Oil Stills, 4c. 

Addres« HENRY W.BULKLKY, 

88 Liberty St., New York 



WIRE ROPE. 

JOHN A. ROEBLING'S SONS 

MANTTFAOTTTBEBS, TBBNTON, Tf. J. 

FOB Inclined Planes,Standing Ship Rigging, 
Bridges, Ferries, Btays.or Gays oh Derricks* Cranes 
Tiller Ropes, Sash Cords of Copper and Iron, Lightning 



circular, giving price and other Information, bena ror 
pamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 



NOTE'S MILL FURNISHING WORKS 
are the largest Id the United States. They make 
BurrMlllstones.Portable MHIb, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J T. NOYE & SON. Buffalo. N. Y. 



J. Y. Safety Steam Power Co., 




30 CORTLANDT STREET, 
NEW YORK 

Superior Steam Engines and Boil- 
ers, by special machinery and dupli- 
cation of parts. They are Safe, Eco- 
nomical, Easily Managed and not lia- 
ble to derangement. Their Combined 
Engine and Boiler is peculiarly 
adapted to all purposes requiring 
small power. More than 400 engines, 
from 2 to 100 horse power, in use. 
Send for Illustrated circular. 



IRON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

PENN WORKS, 

MARINE ENGINES, BOILERS, AND BI 
EU8 OF COMPOUND ENGINES, 



UILD- 



PHILADELPHIA PA. 



AGENTS 

$io 

Per Day 



to sen the Home Shuttle Sewing Machine 

where we arc not represented. Reader: ! you can make 

money Belling the HOITie ShUttl@ 

whether J«u ne EXPERIENCED » *« l" 5 " 
incs» or not. If you wish to buy a SEWING MACHINE 
lor family use our circulars will show you how to save money. 
Address Johnson, Clark* Co., Boston, Jlasfl., 
Pittsburgh, l'a., Chicago, 111., or St. Louis, Mo. 



PORTLAND CEMENT, 

From the hest London Manufacturers. For sale by 

JAMES BRAND, 55 Cliff St.. N. Y. 
A Practical Treatise on Cement furnished for 25 cents 





THIS NEW AND 
splendid annual book 
presents In brief fonntne 
f° 8t interesting Factt 
and Discoveries In the 
S?1 S' Arts and Sciences 
rVni fh» Ve tra nsplred du- 
..?, tne Preceding year of 
^ S f„*i'l°'tln E g i r a one 
«> I ^KV r^«s3<kKe«a e 'J 1 ' General Pro- 
1 JSi^^SmmMM ?,fi?„ s °, th ? Worl(1 In the 

ffSPsS! IHli f 1— CHKMIBTKY AND 

METALLURGY. 
8.-MECHANICS AMD 
ENGINEERING 
8.— ELECTKIOITT. 
LIGHT, HEAT.SOtJND. 
4.-TECHNOLOG Y- 
Emoraclng New and 
Useful Indentions and 
Discoveries relating to 
THE ARTS: 
5 -BOTANY AND HOR- 
TICULTTJRE. 
6.— AGRICULTURE. 
-RURALANDHUUSE- 
HOLD ECONOMY. 
8.— MATERIA MEDICA. 
THERAPEUTICS, HY- 
GIENE. 
I. -NATURAL HISTORY 

AND ZOOLOGY. 

10. -PISCICULTURE AND FISHERIES. 

11 & 12.-METEOROLUGV, TERRESTRIAL PHYSICS 

GEOGRA.PHY. 
13.— UKUMlUY AND MINERALOGY. 
14— ASTRONOMY. 
15. -BIOGRAPHY. 

Every person who deslreB to be well Informed concern- 
ing the Progress of the Arts and Sciences should have a 
copy of Soiknck Recohd. It Is a most Interesting and 
valuable Book, and should have a place In every House- 
hold, In every Library. 

600 pages, Octavo. Handsomely Bound. With Engrav- 
ings. Price »2.50. 

Sent by mall to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to can- 
vassers. For sale at all the principal Bookstores. 

MTJNN & CO., Publishers, 

37 Park Row. New York City. 

Ths SCIENTIFIC AMEBIC AH will be sent one year 
and one copy of SCIENCE RECORD on receiptor »5. 

SCIENCE RECORD FOR 1872, 1873, and 1874 

now r«ady. Each $2.50. For the three volumes. $§. 



IRON PLANERS, 

ENGINE LATHES, DRILLS. &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven. Conn. 




C CHAMPION SPRING MATTRESS— The 
) latest and best Improvement. Do yon want a 
healthy and comfortable bed? Here It is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
In market. Sold byall leading dealers. No stock com- 
plete without it. wholly composed of tenacious tem- 
pered steel springs, so united that the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
sides alike. No frame.no wooden slats, no straps. May 
be UBed on floor without bedBtead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular size double bed, 4 ft. 6 in. by 6 ft., contains uw 
steel upholstery springs and weighs only thirty 
lbs. More BprlngB for your money in this bed than In any 
other. Warranted noiseless. Any sizes made to order 
Send for pictorial circular. Retail price of double bed, 
$13. Shipped, by single bed or quantity, to all parts of 
the world. Liberal discount to the trade. AgentBwant- 



ed. Champion Spring Mattress Co., Makers, 102 Cham- 
... cor. Church, New York. 



ben St.. 



ENGINES AND BOILERS, New and Sec- 
ond Hand, Portable and Stationary. For descrip- 
tion, address GOODWIN & WHITE. Oil City, Pa. 



fEW^YOR^g^ 




CEO.O.Dnw.SECYcrv^No.98 \jW2>a/£iy-yom 



fa h c G tSe n Sf Tannatetof Soda *£,-■? 

incrustation in steam boilers Is our Exclusive Right 
under patentB. Send for book. 

JOS. G. ROGERS & CO., Madison, Ind. 



Photo-Engraving "tjo, 

( 62 Conrtlanat Street. 1 

BELIEF 



For Vempaper, Book i 

Jnai.1 





lustrations 

Process, from all 
EfllOJiS, FflOTO- 

■CBpecta Tastly tuperior to wood 
ng surface aa smooth as glass, and tha 



W T. V. Carpenter, Advertising Agent. Addres 
Box TO, Hew York city. 



American Saw Co. 

NO. 1 FERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 

Eccentric Geared Power Presses- 



C.HENRY HALL& CO.. 80 Oortlandt St., N.Y. City. 

QTHE PULS0METER. 

The simplest, most durable and enectlve 
Steam Pump now In use. Will pump gritty 
or muddy water without wear or lnlury to 
Its parts. It cannot get out of order. 

Branch D epots t 

11 Pemberton Square, Boston, Ma9s. 

IK; Market St., Philadelphia, Pa. 

5a Wells Street, Chicago. 111. 

South WeBtern Exposition, New Orleans. 

811 & 813 North Second St., St. Louis, Mo. 




TO PARTIES BUILDING AND USING 
Steam Engines— The undersigned call attention to 
Tremper's Patent Adjustable Cut-off. Operated ny the 
governor. Can be applied to any Engine. Send for a 
circular, to PUSES, JONES & CO., Wilmington, Del. 




A NOVELTY. 

SEMI-HARD EMERY WHEELS. 

By the peculiar processes which The Tanlte Co. pos- 
sess, they are enabled to make Solid Emery Wheels 
which are flexible, compressible, and elaBtlc. TheBe 
Wheels, from their softness, and from the fact that they 
give or yield under pressure, produce a much finer finish 
than that given by the ordinary Solid Wheel* It 1b be- 
lieved that they will accomplish all that is now accom- 
plished by the very best Wooden Wheel, covered with 
genuine sea Horse Leather. In our own factory, we 
have used them for years In finishing and polishing 
Nuts, Bolt Heads, &c. Owing to their peculiar elasticity, 
they cannot be run at the same Bpeed as that which is 

§ roper for ordinary Solid Wheels. The discovery that 
uyers would not fit up specially to run th^se W heels at 
the low speed needed, but would carelessly burst them 
by trying them at high speeds, in violation of our direc- 
tions, has hitherto forced us to keep them out of the 
market. We now appeal to Intelligent mechanics who 
are In need of Buch an «rticle, andwhowillteBtit fairly, 
to try our SEMI-HARD SOLID WHhhl^S. We alBO 
make- Semi- Hard Wheels of the FINEST CROCUS, suit- 
able for Jewellers' UBe. For iurther particulars, addreBS 

The TANITE CO.. 

Stroudsburg, Pa. 

50 PER CENT DISCOUNT. 

The Tanlte Co. have at last overcome the obstacles 
which prevented Solid WheelB from working success- 
fully on WOOD and on other like suo^tances, and can 
furnish Solid WhuelB of all shapes and sizes, adapted to 
eta, grind, smooth, shape, and polish Wood, at exactly one 
half the price aRked tor their celebrated Tanite Emery 
WheelB. TRY THEIR NEW WOOD WORKING 
WHEELS. 




The BEST Solid Emery 

WHEELS xnd patent Grinding Ma- 
chines are manufactured by the 
American Twist Drill Company, 
WoonBocket, R. I. 

|y Every Wheel and every 
Machine WARRANTED. 



[-cat engnivinffg. We gnaraute* sll'-orir 
n and tharp on either Tret or dry paper, ami 
e or wood cuta can be printed. 

i for Ifanufacturers' Catalogues a Specialty. 
'■ average about HALF the usual ralta for toood cut 
LOircnlars Free. Book of Specimens 11.00. 
The " Scientific American uses our plates. 



MANUFACTURERS' CHEMICALS,ORES, 
Metals and Minerals for Steel. Iron, Glass Makers, 
Enamelers and Potters, flaters and KlectrotyperB— Me- 
tallic Oxides of Manganese, Copper, Cobalt, Tin and An- 
timony—Wolfram Ore— AsbPBtos— Hydrofluoric Acid- 
Borax— Ground Fluorspar. Felspar and Flint— Salts of 
Nickel and Nickel Anodes— Soluble Glass-Silicate 
Soda. Chloride Calcium— Black Lead, Metals of Mag- 
nesium, Aluminum, Cadmium, Bismuth, Arsenic. All 
Chemicals made to order, bv 

L.& J. W. FEUCHTtfANGER, 55 Cedar St.,N.Y. 




LUBRICATORS. 

DREYFUS' transparent Self-act 
lng Oilers, for all Borts of Machinery 
and ShaftlDg, are reliable in all seasons, 
saving 75—95 per cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. K. In the U. 8., 
and by hundreds of stationary engines. 
NATHAN & DREYFUB.108 Liberty St.. N.Y. 



HARTFORD 

Steam Boiler 

INSPECTION INSURANCE CO. 

CAPITAL $500,000, 

ISSUES POLICIES OF INSURANCE, after a careful 
nspection of the Boilers, covering all loss or damage to 

Boilers, BiilUin, ani lacliiery, 

—ARISING FROM— 

STEAM B0ILER_EXPL0SI0NS. 

The business of the Company Includes all kinds of 

STEAM BOILERS, 

STATIONARY, MARINE, & LOCOMOTIVE. 

Full information concerning the plan of the Company'? 
operations can be obtained at the 

HOME OFFICE, in Hartford, Conn.. 

or at any Agency. 

J. M. ALLEN, Pres. WM. B. FRANKLIN.Vice Pres 
J. B. PIERCE, Secretary. 

BOAKD OF DIRECTORS : 

J. M. Allen President 

Lucius J. Hendee President ^Etna Fire Ins. Co. 

F. W. Cheney Ass't Treas. Cheney Bros. Silk M fg. Co. 

Charles M. Beacn ot Beach & Co. 

Daniel Phillips of Adams Express Co. 

G. M. Bartholomew Pres't American National Bank. 

R. W.H. Jarvis Pres't Colt's Fire- Arms Mfg. Co. 

T. O. Enders Sec. ^Etna Lif e Ins. Co. 

Leverett Bralnard of Case, Loelcwood & Brainard. 

GEN. WM. B. FRANKLIN. Vice Pres't Colt's Pat. Fire- 
Arms Man'f'g Co. 

Austin Dunham Pres. Wllllmantic Linen Co. 

Geo.Crompton Crompton Loom Works,Worcester. 

EarlP. Mason Pres't rrov. & Wot. R.R., Providence. 

Wm. Adamson. .of Baeder, Adamson & Co., Phlladelph's. 
W. B.Bement.. ..of W.B.Bement& Son, Philadelphia. 

S. P. Tasker of Morris, Tasker & Co., Philadelphia. 

C. w. Freeland.TreasurerDwlghtMan'f'g. Co., Boston. 

New York Office 239 Broadway. 

THEO. H. BABCOCK. Manager. 
R. K. MOMUKRAY, Inspector. 



KIDDER'S PASTILES— A Sure Relief for 
Asthma. 8TOWELL & CO. Charlestown. Mass. 



S<UI-Z-MH«J l-00_l</> 



EXTSA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. 8TEBBLN8 Agent. 



y^i 




1HE HEALD & SISCO 

Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

York. " Medal of Special Award," American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners, Contractors, Brick Makers, DIstillerB, 
etc. Pumps with engine on frame, complete, at low 
figures, for Wrecklng,T)redging, Irrigating, etc. Illustra- 
ted pamphlet.free. £00 references to parties actually using 
the Pump. 24 pages of the strongest possible testimony. 

Address HEALD, SISCO & CO., Baldwlnsvllle, N.Y. 



BUILDERS 



Send for Catalogue. A.J.BICK- 
|NELL&CO.,27 Warren St., N.Y . 



:»AW8 Emerson's Patent Inserted Toothed Saws. 

A A See occasionaladvertUement on outside page. 
W W Send for circular and price list 

SAWS To Emerson, Ford & Co., Beaver Falls, Pa. 



DOMINION MACHINERY DEPOT, 
A. B. SAVAGE & CO. 
Ware Room, 054 Craig Street, Montreal. 

New andSecond hand Machinery Agency. The entire 
country can vaBBed for orders. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center st.. N. Y. 



HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Simplest, Btronjrest, Cheapest. Best. 

In the test at Holyoke.ln 
1872, the Houston gave the 
hiirhest percentage ever 
shown In a reliable test and 
the highest average re- 
sults ever obtained. In 
practical use it Is everywhere 
demonstrating its superior- 
ity over all others. Emer 
son's full report furnished od 
application . Send for Circu- 
lar. 

ERRILL ft HOUSTON 
IRON WORKS, 

Belolt, Wisconsin. 




OF THE 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL PAPER 
IK THE WORLD.] 

TWENTY-NINTH YEAR. 

VOLUME XXX -NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN b^g 
to announce that on the third day of January, 1874, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of Its prede- 
cessors. 

Tne SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, In ventlons.Agrlcul ture, Commerce, and the Indus 
trial pursuits generally ; and It Is valuable and Instruc- 
tive not only In the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

The hest Mechanical Paper in the World ! 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 

No person engaged In any of the mechanical pursuits 
Bhould think of doing without the Scientific Amci-i- 
can. Every number contains from sis to ten engravings 
of new machines and Inventions which cannot be found 
In any other publication. 

TERMS. 

One copy, one year $3.00 

One copy, six months 1.10 

One copy, four months l.N 

Onecopy of Scientific American foroneyear,and 

one copy of engraving, "Men of iTogress". . lfl.W 
One copy of Scientific American for one year,and 

one copy of " Science Record "for 1874 5.00 

Remit by postal order, draft or express. 
The postage on the Scientific American Is five cents 
per quarter, payable at the office where received. Can- 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage. 

Address all letters and make all Post Office orders and 
drafts payable to 

MUNN <& CO., 

37 PARK BOW, NEW TOM 

THE " Scientific American " is printed with 
CHAS. ENEC JOHNSON & CO.'S INK. Tenth lid 
Lombard sts. Philadelphia, and 59 Gold St., New Tork. 
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